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INTRODUCTION 



Recent research with children (Kohlberg and OeVries, 1'969), showing 
that psychometric measures of cognitive development tap a different 
aspect of intellect than do tasks developed by Piaget, led to a need 
to examine further the qualitative cognitive changes reflected by Piaget- 
type tasks, their unique utility in evaluating individual cognitive 
development, and their Implications for educational practice. 

The study reported here is concerned with clarifying a number of 
Issues related to Piaget's theory of invariant sequent i al i ty in child 
cognitive disvel opment. The focus is upon the period (from about five to 
seven years of age) in vfhich Piaget finds an important qualitative change 
occurring in the structure and function of though^:. The study goals are: 

1. To refine Piaget 's description of sequential change for fifteen 
tasks ; 

2. To investigate the relationship between cognitive development 
reflected by the Piaget tasks aand that reflected by standardized 
tests of intelligence and achievement; 

3. To explore the relative effects of chronological age, mental 
3ge, I Q, and sex upon progress toward concrete operational 
thought; 

4. To examine the possible role of cognitive conflict as a factor 
in instigating progressive change in qualitative aspects of 
thought; 

5. To pursue the question of decalage in development within a 
stage; 

6. To investigate the relationship between cognitive development 
reflected by Plaget-type tasks and maturity level of responses 
to a projective (inkblot) test; 

7*^ To consider the efficacy of some art! factual explanations 
accounting for immature performance in Plaget-type tasks; 

8. To investigate several issues pertaining to details of Piaget*s 
theory. 

pert inent Background I nf ormat i on 

Jean Piaget *s (Piaget, 195^; 1969; reviewed by Flavell, 1963, and 
Almy, 1966) extensive research led him to postulate that children progress 
through an invariant succession of four stages in their cognitive develop- 
ment, each stage being a new and different level of integration which 
incorporates the preceding stage; each of these stages, with the exception 
of the final stage of formal reasoning, possesses certain structural . 
characteristics which lead to deficiencies in reas:onrng ability. in the 
ptudy described here, the concern is' with the period of transition from 
^ne second stage of preoperational thought to the- beginni ng of the third 



stage of concrete operational thought. This transition involves a lessening 
of the egocentric orientation which is expressed by the pr eoperat i pnal 
chHd 's inabi 1 ] ty to overcome his subjective view and take other pe(-spec 1 1 vcs 
besides his own; his failure to make the subjective-objective differen- 
tiation results In a belief in the subjectiv.e as objective. The transition 
also involves an Increasing mobility in thought; the perbperat iona1 child 
Is capable only of thinking in terms of static states whereas the concrete 
operationa? child is capable of thinking in terms of dynamic transformations 
which are reversible* These deficits of the preoperational child result* 
In the following failures v/hlch are overcome when the stage of concrete 
operations is achieved: 

^ *• He cannot conserve , i.e,, mentally maintain the invar iance of an 
object or idea when transformations in irrelevant attributes occur. For 
example, the preoperational child believes the quantity of liquid to change 
with change in level when it is poured into a container with different 
dimensions. 

2. He is unable to make a transitive inference * Piaget hypothesized 
this logical operation to be organized in a synchronized fashion with 
conservation. Transitivity is expressed in the statement that if A is 
greater'than B, and B is greater than C, then A is greater than C. 

3- He is unable to think in terms of a hierarchical classification 
system ; if he is ai.;ked to compare one of two subclasses, for example, 
with the whole of which it is a part, he compares, instead, the two sub- 
classes* For example,, when presented with four M&M's and a mint, and told 
he should choose whichever has more to eat, either all the chocolate or 
all the candy, he selects the M&M's "because the mint is only one,^' even 
though he succeeds in giving the experimenter all five pieces when asked 
to ''put ail the candy in my hand/" The preoperational child may use the 
verbal labels which suggest the possession of h jerarch ica 1 1 y organized 
thought, e.g., boy, girl, man, woman, but object sorting activities where 
he makes groupings on the basis of, relations of liking, identical similarity, 
family membership, etc, suggest that no hierarchically arranged cogn i t ive 
system is guiding his grouping. 

^- He IS unable to understand the reLitional meaning of left and 
right or the reciprocal nature of family rel at ionsh ips > Left and right 
are always thought of in relation to himself so that he believes that 
what is to his left is also to everyone else^s left. Similarly, while 
he may say he has a brother, the fact that his brother has him for a brother 
is not grasped. 

5 • He does not believe that dreams are internal events caused by 
h imsel f . but believes that they originate and occur externally. 

6. Just as he accepts the possibility of change in quantity with 
change In appearance, he also accepts as real a "magical" transformation . 
For example, a toy cat transformed into a bird by means of a magician's 
change bag is believed to have disappeared. Even belief in magic is some 
progress from static acceptance of the change as a natural event. 

1. As a result of his inability to take any perspective other than 
his own, he is unable to be deceptive and competitive , e.g., in a social 



guessing game. 



8. As a result of the static nature of his tliought, he_£ro|ecti 
sta_tlc rath er than active percepts_ in response to the ambiguous stlmui 



of inkbl ots . 



I 



Plaget's view of intellectual development provides the focus for 
assessment of the intellect v/hich is quite different from the psychometric 
method currently in use. The psychometric method is based on the notion 
that intelligence is unchanging. While it certainly j-s useful to know 
how a particular child compares with other children his age on a psycho- 
metric test (this information being expressed in terms of mental age and 
Intelligence quotient), this kna-Medge does not tell anything about the 
structural nature of the child's intellect which, according to Piaget's 
theory, do|s change. Kohlfaerg (1963) discusses the distinctions between 
psychometric intelligence and developmental level, point ing.'-out that 
tests of developmental level attempt to assess global thought process 
or structure, whereas psychometric tests are designed to assess tholl^ht 
prooucJ:. ihe increas ing amount of ^ev idence (Hunt, I96I) indicating that 
IQ is not fixed and that intellectual competence can be greatly enhanced 
by experience or retarded by experiential deprivation has resulted in an 
increase in need for assessment techniques to supplement psychometric 
metiiods in the analysis of the cognitive capacities and needs of the 
individual- Hunt discusses the advantages which assessment of intelligence 
by Piagetian methods can have over the conventional methods, also pointing 
out that Piaget's description of the successive stages of intellectual 
development removes the necessity for some of the tr lal -and-er ror in 
determining an appropriate match between environmental circumstances (such 
as school experiences) and the nature of the central processes already 
developed in order to promote further growth of these processes that 
underlie intelligence. 

In order to explore the possibility that P.iaget-type tasks and 
psychometric tasks might actually be measuring the same aspects of intel- 
lect, a factor-analytic study (Kohlberg and DeVries, 19b9) was undertaken 
in which a battery of tests of primary mental abilities and a battery of 
Piaget-type tasks were administered to 67 bright and average children five 
and six years of age. Since a first factor included all the tests of 
primary mental ability, and second and third factors included the Piaget 
tasks, it appears that the two assessment techniques do measure different 
aspects of cognitive function. Therefore, It seems to be important to 
focus upon, the goals mentioned in tiie foregoing section of this proposal, 
further elaborated below: 

1. Since Piaget's description of acquisition sequence Is rather 
gross, a more detailed description of developmental changes occurring is 
sought which would provide a basis for operat ional iE ing educational objec- 
tives . 

2. In order to further explore the relationship between cognitive 
development reflected by Piaget tasks and that reflected by standardized 
tests already in widespread use, assessment of cognitive growth as 
measured by standardized achievement tests is compared with Piagetian 
measurement to find whether they,, too, may measure different aspects of 
cognitive function. 



3. General psychometric ability is controned (bright, average, 
and retarded subjects are selected on the basis of IQ on the Stanfor^i- 
Binet Intelligence Test) in order to assess the effect of mental ag e 
apart from IQ (retarded subjects are of mental age 5, 6, and 7 years 
and can be compared with the average subjects vnth the same mental age 
and with younger bright subjects with the same mental age). The effect 
of experience as indexed by chronological age is assessed by considering 
performance of subjects at different age levels within bright, average, 
and retarded groups. The possible effect of general abil ity (lO) upon 
sequen t ia 1 i ty in acquisition of prerequisites to Piaget's concrete 
operational cognitive skills is explored by assessing the order of 
acquisition separatel y for bright, average, and retarded subjects. 
The effect of sex upon cognitive development is considered because a 
number of studies (reviewed in Flavell, 1963) have shown differences with 
Piaget-type measures, usually in the direction favoring boys. Since 
psychometric test items are selected which do not differentiate on the 
basis of sex, thiF possibility particularly needs exploration. 

Piaget (1962) discussed the relationship between affect and 
cognition, arguing that a specific affective reaction results from a 
discrimination, which is a cognitive act. Smedslund's (1961, 196^) 
study of conservation and transitivity has shown that it i*s Important 
that children experience contradictions in order to develop an equilibrated 
cognitive system and has demonstrated that change is initiated by dissonant 
experiences. Relevant to chis Is the work of Charlesworth (1964) who 
showed that surprise and other involuntary emotional responses can be used 
as Indicators of cognitive level in conservation of substance. He also 
presents convincing evidence that some deviation from what is expected 
Improves the capacity for retaining information. The author's (1969) 
research on constancy of generic identity also provides evidence for the 
utility of affective assessment in the evaluation of the cov^. t i 1 1 ve. s ta te ; 
In that study rated discomfort, fear, and surprise were related to belief 
or disbelief in the transformation of a live cat into a f eroc ious- 1 ookl ng 
dog or benign-looking rabbit by means of realistic masks. 

Confl let, rated from videotape and val idated by comparison with 
timed response latencies, will be considered In relation to developmental 
level In order to investigate further the notion that the experience 
of dissonance may be Important In transition from one stage to the next. 

5* Piaget (1969) has noted time lags in development within stages- 
where^the child Is able to solve problems in one situation or with one 
material but not in another situation or with other material. While he 
feels that the exact details of such a decalage are unpredictable and will 
vary inconsistently. It seems 'important to explore the extent to wh ich 
there may be some cons I stency for these tasks and subjects. Though Piaget 
has found that conservation of mass, for example, precedes that of weight 
which, in turn, precedes conservation of volume, it would be useful If v/e 
could ascertain where other tasks generally fall, at least, in the sequence 
of development. To that end, the fifteen tasks employed In this study 
will be s.ubjected to Bentler's (1969) rr.onoton Ic Ity analys is . 

6. Rorschach (19^2) related the production of inkblot associations 
which Involved movement to Intelligence as well as to emotional processes. 
Beck's (I960) research resulted in the finding that children below the age 
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of seven rarely give movement responses, and this is substantiated by 
normative work by Ames (1952) and her colleagues, by Ford (19^6), LedwJth 
(1959), Meyer and Thompson (1952), and Stein (1956). Gair (19^7) found a 
higher frequency of movement responses in a group of very superior seven- 
year-olds. 

The ability to produce a movement response to an inkblot seems to 
imply a kind of mental activity similar to v;hat Pio>;et speaks about when 
he talks about revers i bi 1 i ty » Both require a mental flexibility which 
makes possible the imagination of some displacement. However, it seems 
that movement percepts could arise from a cognitive structure capable 
only of renvers i b i 1 i ty (one-way reversing, rather than totally reciprocal 
reversing); therefore, movement percepts probably occur prior to conserva- 
tion. 

In addition to some possibly important implications for bridging the 
gap between psychoanalytic and cognitive views of child development, it 
seems that some advantage might obtain if the inkblot test can be shown 
to have some specific place in the diagnosis of cognitive development 
that of indicating development past the stage of static structure. 

Recent v/ork by Joe Thorpe (196 ), one of Holtzman's students, has 
yielded developmental indices vjhich are derived from patterns of scores 
on the standard Hoi tzman scores. These are to be used in comparison with 
the developmental Piaget task scores. 

V 

7« The efficacy of some artifactual explanations for immature 
performance on Piaget tasks v . investigated: 

a. Memory of previous states or relationships is assessed to 
determine v;hether forgetting is a factor in preoperational functioning 
on concrete operational tasks in order to meet the frequent contention 
that nonconservers , for example, have simply forgotten the previous state 
of things. 

b. The possibility that some children may respond with a set 
toward or against the object manipulated by the experimenter is controlled 
by sometimes manipulating the correct object and sometimes the incorrect 
one. This also controls for false-positives as a result of perseveration. 

■ c. Some critics of Piaget 's method have contended that imfnature 
responses are the result of requisite verbal facility'. To counter this 
objection, tasks are designed, v^herever possible, so that the child is 
asked to respond by pointing. 

d. Other skeptics have argued that Piaget 's subjects who appear 
so immature are simply not motivated to be correct or that they are simply 
responding as they think the experimenter wants them to. To deal with this 
objection, tasks were designed, wherever possible, in such a way as to 
capitalize on children's desire for such appealing edibles- as colored gum 
sticks, candy, cookies, and Coco-Cola. Perceptual contradictions were 
arranged so that the smaller quantity appeared to be greater; thus, an 
immature child actually was taking the smaller quantity, though he strongly 
vowed he had gotten the bigger one. 



e. ^Some have argued that what appear to be immature responses 

to conservation tasks are the result of semantic confusion; they feel that 
failure to understand the terms "same/' 'Mess," and "more" cause arti^factual 
nonconservation. In an effort to explore this possibility, unequal 
stimuli have been used throughout the conservation tasks. Verbal instruc- 
tions have been simplified so that only an understanding of "more," the 
easiest of the comparatives previously mentioned according to a study by 
Griffiths, Shantz, and Sigel (1967), is required. In addition, the 
child was required to demonstrate h is i n i,t i a 1 unders tand i ng of which 
object has "more to eat" before the change in configuration. 

f. Bruner (1366) has contended that many young children possess 
the capacity to conserve but are misled by the perceptual contradiction 
Into giving nonconservation responses. Since it appears to this investi- 
gator that^ the abil ity to respond in a conserving fashion v/hen the perceptual 
contradiction is not present is better interpreted as an expectancy of 
constancy, and since conservation is not really tested without the apparent 
contradiction, prediction questions werv . i ncl uded in the conservation tasks 
which provide a basis for further exploration of this issue. 

8. Several Issues pertaining to theoretical details are investigated: 

a. Piaget has postulated that the logical operations of multipli- 
cation of relations and compensation are necessary to conservation of 
continuous quantity. This is explored by asking subjects to predict the 
level to which liquid will rise when poured into an opaque container from 
another differing in size. 

b. Elkind (1967) has opened a controversy concerning the 
existence of two kinds of conservation ~- conservation of the identity of 

a single quantity, and conservation of the equivalence relationship between 
the two quantities when one is altered and one is not. Elkind contends 
'that conservation problems are equivalence situations but that interpreta- 
tions are made in terms of identity; he suggests that identity conservation 
probably occurs prior to equivalence conservat i on o The use of unequal 
stimuli, use of equivalence conservation. The use of unequal stimuli, 
use of probes concerning whether the quantity "really gets to be more to 
eat/drink," and use of two identity tasks (generic identity and sex-role 
identity) will be explored at length in terms of this issue. 

c. Questions of invariance in sequent i al i ty and decalage have 
already been discussed as primary goals of the study. 



DESCRIPTION OF STUDY 

Sub i ec ts ' . 

Ss were 1^+3 middle-class white children, of bright, average, and 
retarded psychometric abilities (measured by perFormance on the Stanford- 
Binet Intelligence Test) enrolled in the public schools of Champaign, 
Illinois. Bright and average children were chronologically aged 5-7 
years; retarded Ss (including some pupils in Urbana and Saint Joseph, 
Illinois) were mentally aged 5-7 years and chronologically aged 6-12 
years. Table /I shows the distribution and characteristics of the sample. 

Procedure 

The battery of tests were individually administered in four sessions 

totalling about three hours, as follows: 

Session 1: Guessing Game 

Conservat ion of Mass 
Fami 1 y Egocentr ism 

Egoccntrism in Left-Right Perspective 
Constancy of Generic Identity 
C ( ass I ncl us i on 

Session 2: Conservation of Number 
Constancy of Sex Rol e 

Conservation of Substance in the Ring Segment Illusion 
Realism and I nternal - External Differentiation in Development 

of the Dream Concepts 
Conservation of Length 

Session 3: Transitivity of Length 

Conservation of Liquid Continuous Quantity 
Magic j nterview 
Object Sorting 

Session k\ Holtzman Inkblot Test 

Videotapes were made of the magic interview and the five conservation 
tasks, and painstaking, time-consuming rating of conflict in choice situations 
and timing of all response latencies were made. 

Testing was done in a l6-foot trailer especially built for this study 
which the experimenter moved to 16 schools In Champaign, Illinois (and to. 
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TABLE A 

MEAN CHRONOLOGICAL AGE, MENTAL AGE, AND IQ OF BRIGHT 
AVERAGE, AND RETARDED SUBJECTS IN STUDY 11 {N=lk3) 



Age 
Group 


Character- 




Br ight 






Average 




Reta rdecl 


a 


s s 1 1 c s 


Boys 


Girls 


All 


Boys 


Girls 


Al 1 


Boys 


■Girls 


Al 1 




M 

IN 


Q 
O 


Q 
O 


lb 


9 


8 


17 


8 


5 


13 


5 


ca"^ 




J 0 


C— *7 

5-7 






5-6 


7-10 


7-4 


7-8 




MA^ 


fi- 1 0 




/ 


c in 

3- 1 0 


5-9 


5-9 


5-6 


5-3 


5-5 




IQ 


130 


133 


132 


108 


105 


106 


69 


67 


68 




N 


8 


8 


16 


8 


9 


17 


8 


8 


16 


6 


LA 


fa-b 


0--6 


6-6 


6-7 


6-5 


6-6 


8-6 


8-9 


8-7 




MA^ 


8-2 


8-2 


8-2 


6- 1 0 


6-11 


6- in 


6-4 


6-5 ■ 


b-5 




IQ 


129 


129 


1 29 


104 


107 


105 


74 


72 


73 




N 


8 


8 


16 


8 


8 


16 


8 


8 


16 


7 


CA^ 


7-7 


7-7 


7-7 


7-9 


1-1 


7-8 


9-11 


10-1 


10-0 




MA*" 


9-8 


9-9 


9-9 


7-11 


7-11 


7-11 


7-5 


7-6 


7-6 






130 


130 


130 


101 


105 


103 


75 


74 


75 


Mean 
All 


ca'^ 


Ih 
6-6 


24 
6-7 


48 
6-7 


25 
6-7 . 


25 
6-6 


50 
6-6 


24 
8-9 


21 

8-n 


45 
8-10 


Ages 


ma'^ 


8-3 


8-5 


8-4 


6-10 


6-10 


6-10 


• 6-5 


6-7 


6-6 




IQ 


130 


131 


130 


104 


105 


105 


72 


72 


72 



Age group classification for this group is mental age, rather than chronological 
Years and months. 
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few schools in Urbana, and odint Joseph, Illinois). 

In addition to these measures, achievement test performance for bright 
anJ average Ss was obtained from the school system, and scores v;ere 
interpolated for ths time of Piaget testing. 



% 
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10. 

LEFT- RIGHT PERSPECTIVF 

METHOD 
Procedure 



le procedure employed is similai ,o that used by Piaget (lS28), 
the major differences being that edible materials (Dentyne gum, animal 
cookies, and chocolate kisses) were utilized, and that two additional 
problems were presented to the child. The i nte rv iew was conduc ted as 
f ol 1 ows . 

Test items 1 and 2 were designed to find whether the S knew whic h 
obIgc_L5 _ln an_^arrav were to his left and right . The arrangement was in 
the following order, from child's left to right: gum, cooky, candy. E 
said: 

\, I 'm going to let you pick one of these in a minute, and if you 
pick the one I say, you can have it to keep or to eat. If you 
don't pick the one I say, you won't get a treat this time; you'll 
get another chance later. Now point to the one on your right- 

If the S correctly selected the candy, he was allowed to take it and put 

it in his paper sack to take home. jf he sel'ccted incorrectly, E corrected 

him, saying, "No, this one is on the right (pointing to candy). Let's 

try another one." The child was not allowed to take an incorrect choice. 

E then presented another array, in order, from the child's. left to right: 

cooky, candy, gum. E said: 

2. This time we'll put them like this. If you can pick the one I 

say this time, you can have it to keep or eat. If you don't pick 
the one | say, you won't get a treat this time; you'll get another 
chance later. Now, point to the one on your left. 

If the child selected incorrectly, he was allowed to take his choice and the 

test was terminated inasmuch as such a child possessed insufficient knowledge 

of his own left and right to permit any valid conclusions concerning his 

knowledge of right-left from other perspectives. 

^ I tern 3 was designed to discover whether the child understood the 

ERIC 
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relativity o f his own left-right relation to objects . If the ch i 1 d -cor recti y 
selected the cooky, E said: ' 

3. Yes, now that (cooky) is yours, but before you put it in your sack, 
, we'll trade chairs for a minute. Corns sit in my chair. 

The child takes E's chair which is on the opposite side of the table from 
S's original seat; this results in left-right relationships which are 
reversed from those originally confronted. E said, "Now show me the one 
on your left.'' From this point on in the interview, the S was allowed to 
take the item he selected.^ The child correctly selecting takes gum and cooky; 
the child incorrectly selecting takes whatever' he chose. 

Items k and S were designed to discover whether th e child understood 
t he left-right relativity of objects in relation to each other . E said, 
"Now you can come back to your seat." The new array presented from the 
cliild's left to right was: cooky, candy, cooky, gum, E said: 

if. If you can pick the one I say this time, you can have it to keep 
or eat. If you don't pick the one I say, you won't get a treat 
this time; you'll have another chance later. Point to the one to 
the I eft of the gum, 

S was allowed to take his choice, whether or not he correctly selected the 
cooky next to the gum. A new array was shown to the child, from his left 
to right: cooky,- gum, candy, gum. E asked: 

5. Now, point to the one to the right of the cooky. 

Items 6 and 7 aimed toward discovering the S's ability to unde rstan d 
the left right relativity of objects in relation to another person . Th e 
array presented, from the S's left to right was: gum, cooky, candy. E said: 

6- Now you give me a choice. Tell me which one to pick. 
E responded to the instruction of S by selecting the object correct from 
E's perspective, and then asked, "Is that the one you said? Did I pick the 
one you said? If I pick the one on my left, which one should I take? How 
do you know?" A new array presented from child's left to right was: cooky, 



12 



candy, gum. E asked: " 

7. If I pick the one to my right of the candy, which one should I 
take? How do you know? 

I terns 8-11 v/ere designed to assess the child's understanding of the 

relativity of left-right for .:inother person . 

y 

8. (E faced child, holding doll in right hand.) Have I got the doll 
in my right hand or in my; left hand? 

9. (E held doll in left Hnnd . ) Have I got the doll in my left hand 
o r my right hand? Hovj c^,o y o «..} k n ow ? 

'\ 

10. (E turned back to child, hpiding doll in right hand.) Have I got 
the doll in rriy^ right hand or in m^^ left hand? 

11. (E hejd doll in left hand.) Have I got the doll in my left hand 
or my right hand? Hav do you know? 

Items- 12 a nd 13 were for the purpose of verifying that the S did knovv 

his left and right hands . 

12. Show me your right hand. 

13. Show me your Kit hand. 



Scor i nq 

Subjects were scored as passing (^-) or fail ing (-) each of the following 
5 terns : 

1 . Knows own right-left hands 

+ : Correct on -QIO-1 1 . 
2 . Views r iqht-l ef t as non-random variables 

-t : Non'-random patterns 

a. Correct on both Q]-2 and 10-11 

b. Incorrect on all questions (indicates consistency in 
perspective, though basic assumption of left/right is 
reversed) 

c. Incorrect on Q1 , but correct on Q.10-11, and consistency 

In othe^ responses indicates that learning after correction 
d id occur . 

- : Random patterns 

a. Incorrect on both Q.1-2 and 10-11, with some, but not all, 
other responses correct 

b. Correct on Ql-2, but incorrect on Q.10-I1 
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c. Incorrect on Q1-2, correct on Ql 0- 11 , with Inconsistency 
in other responses such that learning after correction is 
suspect 

3 • Not always egocentric in views of left-right 

* +: a. If non-randoin view prevails, correct on Q.6-7, or Q.8-9, 

or 

H. Consistent in naming other^s hands, i.e., one is identified 
as left whether E has back toward or faces '5, and other is 
identified as right" in both positions 

Note; Subjects with random patterns are scored 

k. Views left-right in non-absolu t e fashion , i.e., knows that left- 
right change relative to his own perspective 

+: If non-random, correct on Q3 

Note: Subjects with random patterns are scored 

5. AppI !es other-opposite rule 

+: Knows left right of other are opposite to own left-right when 
other faces him 

a. If non-random and correct on (il-2 and 10-11, correct on 
qS-3 

b. If non-random and incorrect on Q.1-2 and 10-11, incorrect 
on Q8-3 

6. Takes relative view of other's right-left hands ; 

+ a. If non- random and correct on Q.10-11, correct on Q.8-9 and 12-13 
b. If non- random and incorrect on Q.1 0- 1 1 , incorrect on Q8-S 
and 12-13 

7* Takes re 1 at ive v iew .of obj ect 

+ : If non-random, correct on both (l4-5 and Q.6-7 

In addition, invididual patterns of responses to guestions concerning 

left and right were analyzed in terms of 1) consistency in identifying o-m 

left and right, 2) understanding of the non-random nature of left and 

right, and 3) degree of relativity ascribed to the -left^-rlght concept. 

Table. 1 shows patterns of responses given by Ss to test guestions. (Not 

all possible combinations of responses occurred.) The lef^ (L) and right 

(R) notations refer to what was designated left and right on all guestions 

Q from the point of view of the reader as if he faced E on Q]-!. Whether the 
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designation is objectively correct is indicated by + (correct) or - ' 

(incorrect). The entire pattern of test responses is then studied to 

ascertain an ind iv idual s 's view of left and right. Patterns are classified 
into- s ix categor ies : 

1. yar iable: Patterns indicating that lef; and riqfit art vinwed a-:; 
random variables are of ih, ,.. ,,,,,es. .n Patterns a-d the S incorrectly 
identifies his own right and left hands (QIO-ll) as well as objects to his 
left and right (Q1-2), but he does not consistently give the objectively 
incorrect responses to other questions; thus, his left-right perspective 
cannot be accounted for in terms of a simple reversal. |n Pattern a, for 
example, the S gives the objectively correct responses when asked to take 
E's seat and shw the object on his left (03) and when asked to identify 
E's hands (Q.8-9); however, these "correct" responses in the context of 
incorrect identification of the S's own left and right (Q1-2 and Q10-n) are 
abrogated. One might suggest that since the object correctly designated 
"left" on 03 was the one incorrectly designated "left" on Q.2. the S may 
possess the absolutist view that once an object is given a name, the name 
remains. However, this interpretation is contradicted by the inconsistency 
in left-right desinnations on Q.6-7 and Q8-9. 

Therefore, it appears that the S showing this pattern of responses 
does not think of left and right as an orderly concept, but, rather, has 
only a vague and variable notion of left and right as names or positions. 

The remaining Variable patterns were similarly analyzed,. The second 
type (Patterns e-m) are those where Ss correctly identified objects to 
their own left and right hands (Q10-11), with other respons es . s how i ng 
inconsistency in the view of left and right. The third type (Patterns ,n-r) 
include those where Ss failed to correctly identify objects t.o their left 
and right (Q1-2), did correctly identify their left and right hands by the 



end of the test .(lO'^'il) but showed inconsistency in their view of le-ft 
and right on other questions. 

2. Egocentric and absolute : The egocentr ic i ty of the patterns in this 
category is rxprcssc^! by the co- n^Leiit desigii , .mi of left .nid right 

in terms of the S's own left and right. The absolute character of these 
patterns is reflected by the belief that once an object is inrar.ied "left" 
(03) > it retains the name, even when the S's relationship tc "he object is 
reversed. Pattern b is included in this category, in spite of objectively, 
"correct" responses to Q.^-5> since it is possible to obtain co rect 
responses by interpreting "...to the left/right of the gum/cooky" as 
"beside the gum/cooky »" Pattern c is parallel to Pattern b s^cept for 
initial reversal of left and right; correction resulted in S'iii^-^equent 
consistency in perspective. Pattern d (one case) also show: Tirofit from 
corre'Cti.on with such questionable success on (I6-7 that over- i performance 
appeared to juistlify classification in this category. 

3. Egocentric, but not absolute : Ss in this category are those 
show^iing the egocentric pattern described in Category 2 but \^'?ho do show a 
grasp of the relativity of their own left-right perspectiv^e 5y succeeding 
on 03* It should be noted that success on Q.12-13 can refleci an active 
egocentr ism since E's back is to S and both thus share the :'-3me left-right 
perspective; success on (112-13 is a positive sign of correct left/right 
perspective only in the context of success on Q.10-11. Type* e and f 
(exhibited by only one S) are somewhat ambiguous inasmuch as labels for 
E's hands are retained when E turns her back to S (Q.12-13)^ This may 
reflect that some vestige of the absolute vie^j remains., or it could suggest 
a variable view. This pattern is especially difficult to interpret in 
light of 'he fact that the object to S's right uvas incorrectly lc'r;beled (Q.1). 



appi ica- 



9 I ven 



^^^'Sistency in egocentrfr 

— '^-'2I_otheLP_arsa : Patterns i„ this c.f 
^ face t,at the, sho„ s„„,e .eUf • " 

— '-■■othe.-opp.site-.^.e 

' understands that the hand of a person f ■ 
'a^^l -rrespondin, to his own h d ^ ^™ 9 i . 

6e,, eves that th " °" '"^ , he a , so 

' "^ves tnat the oppos ftp I^Koi • 

— -es the sal ^ - -er person t.rnshis 

..echHd. ..pe d e.h,h,ts an 
•^-'^.^el-es that his left is ri.ht and vice versa h 

P-tern Of responses Shows the sa^e he, ief in t, ' ' 

5 R^l^r- r other-opposite rule 

Selat,.veJoLother,J,i^^ 

<!"«tion pertaining to ohiecr " = 

9 object perspective (Q6-7 j . 

P--ns c, ass ified here. Types a-c are the cie "'"^'^^ 

(«Hi.hited h, two SO see.s to h =' ^ -»P' " ■ Typed 

^ . seems to be most compatible with this c,r 

-iespite the failure on 03 t "tegory, 

and show correct r^n. • . 

-ept for the questions pertaining t h- '" ^""""^ 

pertaining to ob ects t l 

and right. °" '^^eUngof ,eft 

6- lataM^Li-Lativ^: p.^terns in this cat 

the objectively correct res ■ '""'"'^ ^^^^ 

y orrect responses were given to all 
^here only the firs^ ^^-^stions, and those 

y ^irst question was missed and Ss . k 
correct responses subsequently gave all 



RESULTS 
Devcl opnienta 1 Sequence 

Several lines of evidence suggest that the set of items presented 
above can be accepted as a description of an invariant developmental 
sequence of acquisition: 

1 . The items are ordered in terms of increasing dif ficulty. A 

2 

scalogram analysis using Green's (1956) summary statistics was performed 

which indicates that the seven dichotomous items form a Guttman scale 

(See Table 2 for reproducibilities and indices of consistency). Table 3 

shoK'b the eight perfect scale patterns possible and indicates the number 

of Ss in each ability group found for each scale type. Only four of the 

Ss scaled showed patterns which did not conform to one of the perfect 
3 

types . 

2. I ncreasing success on scale items occurs with increasing age 
and reflects the order of difficulty * Table k indicates that younger 
children do not tend to score at the higher scale levels and that older 
children do not score at the lower levels. This is reflected in an 
increase in mean scale scores with increasing age for bright and average 
Ss , as shown in Table 5. Also, the median age of each scale type, even 
with the reduced number of subjects included in the scaling, generally 
increases as one proceeds from scale level 0 to 7 for average and bright 
groups (See Table 3)- In addition. Table 6 provides even more definitive 
positive evidence, showing that the proportion of Ss passing each scale 
item increases with age. 

3 . Retestinq of a small number of Ss . after one year s hows a genera] 
progression along the scale . Table 7 indicates that of 19 Ss retested 
after one year, '16 either performed at the same or higher levels, with only 



Scalogram Analysis of Left-Right Perspective 



Ratios Computed 


Bright 


Average 


Reti'arded 


Reproduc ib i 1 i ty 


1 .00000 


.97960 


1 ,00000 


Chance Reproducibility 


.8l8^f8 


.82816 


,8^f203. 


Index of Consistency 


1 .00000 


• 88128 


1,00000 • 



Us i ng Green *s (l 956) summary stat is t ics 
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TABLE ^ 

Percentage of Bright, Average, and Retarded Children at 
Three Ages Scoring at Eight Left-Right Perspective Scale Levels 

(N=li|0) 

Scale Items 



Abi I i ty Group 


Age 


0 


1 


2 


3 




5 


6 


7 




5 


(N=16) 


^'43 


07 


12 


12 


12 


07 


07 


00 


Bright 


6 


(N=16) 


06 


00 


12 


1 2 


25 . 


19 


13 


13 




7 


(N=16) 


00 


00 


00 


06 


12 


13 


31 


38 




5 


(N=17) 


hi 


06 


n 


18 


00 


00 


18 


00 


Average 


6 


(N=17) 


06 


17 


2i+ 


2i+ 


00 


00 


18 


1 1 




7 


(N=16) 


00 


00 


00 


06 


12 


31 


38 


13 




5 


(N=12) 


25 


09 


25 


08 


09 


16 


08 


00 


Retarded 


5 


(N=16) 


19 


06 


19 


25 


06 


06 


12 


07 




■7 


(N=16) 


31 


12 


00 


06 


13 


13 


19 


06 



Bright and Average are grouped according to chronological age, and retarded 
Ss are grouped according to mental age. 
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TABLE 6 

Percentage of BrighL, Average, and Retarded Children Succeed! 
on each Left-Right Perspective Scale I tern at three Ages^ 

(N=Hi3) 



■ 

Abil i ty 




Age 


Scale Items 


Group 




n rn 1 1 n 

vj 1 U U M 


1 


2 


3 








/ 








62 


56- 


38 


25 ■ 


12 


00" 


00 


Br ight 


6 


(N---16) 


9^ 


9^ 


75 


62 


if'f 


57' 


1 2 




7 


(N=16) 


100 


100 


9^ 


9^ 


81 


89^ 


38 




5 


(N=17) 


56 


hh 


31 


19 


19 




00 


Average 


6 


(N=17) 


82 


82 


hi 


ifl 


29 


oo'' 


18 




7 


(N=16) 


9^ 


100 


3k 


88 


81 


75^ 


12 




5 


(N=12) 


83 


53 


k] 


17 


25 


29' 


00 


Retarded 


6 


(N=16) 


75 


75 


kk 


50 


25 


29' 


12 




7 


(N=16) 


62 


50 


50 


^6' 


31 


239 


06 



Bright and Average S s are grouped according to chronological age, 
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TABLE 7 

Frequency and Direction of Change in Left-Riglit Perspective 
Among Subjects Re tested After One Year 

(N=19) 
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3 Ss scoring at a lower level the second year. 

The foregoing findings coir.bine to shav that the sequence from easiest 
to most difficult on the scale Is an age-wise progrc -^lon which appears 
to occur in a regular, invariant order. Hov;eve the ..uestion of whether 

iy steps in the sequence might be skipped cannot he answered until 
individual children ar^ followed longitudinally. 

Comparison of Response Pattern Scores and Guttnic-^n Scale Scores 
The Guttman scale and the set of Response Patterns both describe the 
developmental sequence of acquisition of left-right perspective, but the 
Response Patterns represent a si i;ght condensation. Scale Itemc 2 and h^l 
correspond to Response Patterns 2-6. Failure on all scale items results 
in a Variable Response Pattern 1. The scale included two items (1 and 3) 
which are not reflected directly in discrete Response Patterns. In addition 
to this source of discrepancy betv;een scores, scale errors result in some 
lack of correspondence. Therefore, a Pattern Score of. 3 does not necessarily 
predict a scale score of 4, as one might expect. The frequency distribu- 
tion of Scale and Pattern Scores shown In Table 8 indicates that the 
correspondence is reassuringly close. V/h i 1 e the Scale Score provides a 
somev/hat more differentiated measure for the purpose of overall group 
comparisons, the Response Pattern Score seems to be a better descriptor 
of the qualitative level of thinking. Table 9 presents the percentage of 
S S- classified in the six Response Pattern categories, by age, sex, and 
ability. Table 10 summarizes these by age and ability group. 

Effect of Intelligence on Performance 
Sequential Order of Acquisition 

The scalogram analysis was porformed separately for each ability 
group to ascerta in whether the order of difficulty varies for different 
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Frequency Distribution of Response Pattern Scores and 
Guttman Scale Scores 
(N=1^3) 



Response Guttman Scale Score 

Pattern 

Score 0123^567 



1. Variable 28 11 

2. Egocentric - - 1^ 9 1 - - - 
and Absol ute 

3. Egocentric, - - 'i 3 ^h 
but not Absol ute 

k. Opposite for - - - - - 12- 
Other Person 

5. Relative for - 4 26- 
Other, but not 

for Object 

6. Totally - — ' 14 

Rel at i ve 



UJ 



OQ 
< 



a: 



(D 



cn jQ 
c < 

^ -u 

CD C 

in 

13 0) 
O CO 

CD -d" 
> 0) r- 

+J cn II 
— < 2: 











< 








(D 


m 


0) 




1_ 






JZ 


h- 






c 


c 


0 










4J 




U 




0) 





JO 
CO 



0) 
CD 

to 
c 

0) 

u 

L_ 
0) 
£1- 



o 

UJ 
Q 
CC 
< 

LU 



(Si 

< 



C5 



CD 



ERIC 



LTV 



to 

LA 



e3 



o 



CO 



(Si 
CO 



o 



28. 



o 



o 



o 



(Si 



o 



CN 



0^1 



CNJ 



00 



o 



rsi 



O 
O 



O 

O 



O 
O 



O 

O 



o 
o 



o 
o 



LA 
CSl 



LA 



LA 
04 



O 



LA 
04 



o 
o 



o 
o 



o 

o 



csl 



CA 
CA 



O 



CM 



OA 
PA 



LA 
CM 



CA 
LA 



LA 



CPv 
CM 



o 
o 



o 
o 



o 
o 



o 

o 



o 
o 



o 
o 



o 



o 
o 



LA 
CM 



LA 



LA 
CM 



rA 



O 
O 



LA 



LA 
CM 



fA 



C30 

o 



o 
o 



CA 



O 

o 



00 



LA 
CM 



O 

o 



o 
o 



o 

.0 



LA 
CM 



CA 



LA 
CSl 



cn 



LA 



CM 



VD 
O 



O 
O 



CA 



VD 
O 



O 

o 



CO 

o 



o 
o 



CA 



o 
o 



o 
o 



o 

o 



o 
o 



o 
o 



o 
o 



o 
o 



LA 
CM 



VD 
O 



O 

o 



LA 
CM 



LA 
CM 



CM 



LA 
CM 



O 
O 



o 
o 



LA 



O 
LA 



LA 

CNJ 



LA 



00 



LA 

CNJ 



00 



CA 
CM 



00 



LA 
CM 



O 

o 



LA 
CM 



VD 
O 



O 
O 



vO 
O 



O 

o 



vO 

o 



o 
o 



o 
o 



o 
o 



o 
o 



o 
o 



LA 

CNJ 



CN] 



Q 

o 



o 
o 



o 
o 



CA 



CA 



OA 



O 

o 



LA 
CSl 



O 

o 



o 
o 



o 
o 







<u 




0) 






































0 


13 


0 


13 


























L. 




L. 








L. 


'0 


L. 


'0 




(U 




CD 










</) 




</) 


4-> 


JZ 


> 


-C 




> 




C 




C 


XI 
















(U 


< 


CD 


< 


IT. 


0 




0 
















0 




03 






03 




0 




0 




Ol 


L. 




L. 


.IJ 






cn 


C 






CL 




a) 




0 


'5 


:> 


LU 


nj 


LU 


c 


0 








h- 






csj 




fA 








LA 




vO 





29. 



CG 



tn 
Q) 

CD Q) 

0) cn 
^ < 

o 

>< 

CO (U 

> 

c — 
o 

C dJ 
Q) 

CL 

O 4-1 
JZ 

<U 

"D a: 

0) 11 

_J ^ 

ID 4- 
C O 



0) (U 

cn I- 
1- c 

> 

< a; 
o 
c 

E 



x: 
o 

QQ L. 

4- CL 
O 

4- 

to O 

(D 
D) 

4-J 
C 
0) 

o 
c; 



EKLC 



o 

UJ 

o 

< 
I- 

UJ 

a: 



LU 
CD 

< 

LU 



X 

CD 



-M II 



LA 7 



Q LA 
-M II 

i°3 



OOj 



O] o 



LA LAI 
CN CM 



CO -I 



CNJ 



O 

CNJ 



UA II 

zz. 



o 
o 



CM 



OA 
LA 



O 

o 



CM 



CM 



— 00 
-M II 

O 12 



II 

Z2L 



\o II 

Z2L 



LA n" 



LA 



o 

Q — 
c -u 

L. C 



OL O; 
—I 

(/I 14- 

c o 
o 

a/) <U 
O) 



o o 

o o 



o ^ 



fD 



C 

03 

O 

4-» 4-» 
C 3 
0) 

o o 

O t/) 
JQ 
LU < 



o 



O 



LA 
CM 



00 

o 



o 



vO 

o 



00 

o 



LA 
CM 



VjO 
O 



O 



O 
O 



VO 
O 



CO 
CM 



00 
O 



CO 



o 
o 



O 
O 



O 
O 



SI 



00 



00 



o 
o 



PA 
CM 



OA 



cr\ 



vD vO o 

o o o 



4-' 


L. 




1- 


4-» 




o 


(U 




CD 


o 




c 


JC 




JC 
















> 


4-» 


o 




o 














o 










L, 






O 


o 




O 












o 


(U 




















o 












> 




>^ 






c 




o 




<u 




o 




c 




u o 


o 


tn 






'fD 


O 


CL 


L. 




4-» 






CL 










LU < 


o 


QL 









CsJ 



fU 



c 



c 

■o 
1- 
O 

u 
u 

O) 

X) 
CD 
CL 
3 

o 

CD 
CU 
fO 
{/I 

"D 

■o 

CD 
4-» 
CD 
L. 

n 

fD 



0) 

CD) 
fD 



fD 
O 

o 
c 
o 

x: 
o 



CU 


c 


c 










L- 


L- 


0 


CU 


u 






c 


03 


3 






"O 


t/> 


(D 




Q_ 




3 


CL 


0 


3 


L. 


o 


D> 






CD 


CD 




L. 


CD 


03 


CD 




03 


tn 






JC 




o 


(D 


03 


cn 


CD 


03 




L- 


L. 


CD 


o 


> 




03 


c 




03 


C 




03 






q; 


4-» 


2: 


X 




O) 


(D 




x: 


L. 


1- 





levels of intelligence and whether the same developmental s.. qiience applies. 
The order of item difficulty is identical for bright, average, and retarded 
groups, and Table 2 indicates that the set of items is scalable for all three 
groups. The chronological progression along the scale of development is 
clear for bright and average groups, as Indicated by mean scores in Table 
5 and performance on individual scale items in Table 6. This progression 
does not apply to mental age, as the retarded group (which is not grouped 
by chronological age, but by mental age) does not generally show increases 
with increased mental agCo 

Level of Performance 

While there are some interactions with sex which complicate the 
comparison of ability groups, bright Ss , particularly girls, show some 
tendency to pcrforp', ct a somewhat higher level than average 5s (See Table • 
5). However, the analysis of variance comparing bright and average groups 
indicated that this difference is not statistically significant (F=1 .81 , 
df~5). The performance of average and retarded SS at mental ages five 
and six years is comparable, but average 5s outdistance retarded 55 

at mental age seven (F=3.23, df-1 , 86, p<.08). 

Consideration of performance reflected by Response Pattern Categories 
in Table 10 reveals essentially the same picture. About half the five-year- 
old 55- even those who are bright, view left and right as variable, and 
approximately one-^quar te:' are egocentric and absolute in their view. At 
age five little difference between bright and average children appears; 
while somewhat fewer bright: children {kk percent of bright and 53 percent 
of average) show the variable view, more average children (l8 percent) 
view the left and right of another person as relative than do bright children 
(6 percent). Table 10 suggests, however, that bright children abandon the 



variable viev; somewhat sooner than average chi ldren. Only ~] pc rceru --^f 
bright but percent of average Ss were classified as variable in t-eir 
view at age six. Somewhat earlier development of left-riglYt perspLCiKe 
among brighter children is also suggested by tlie finding that at age seven 
37 percent of bright, but only 12 percent of average Ss showed a tot silly 
relative view. By age six, fewer bright than average Ss are categcr iz^id 
a? variable in their view, and both groups show more children in more 
advanced categories. At age seven no bright or average child is fou^ . in 
the two most immature categories; all have given up the variable and 
absolute views. However, three times as many bright as average Ss have 
advanced to the totally relative view of Category 6. The slight advantage 
of bright over average children is also reflected by median categories at 
each age level. The median for bright Ss is one category higher at -ages 
five and six. ReLai'dales at mental age six are liittle different from 
average children of the same mental age, but by age seven many more average 
Ss are found in the advanced categories, and only two retarded Ss showed 
totally relative views. 

Sex Differences 

Tables 5 and 9 indicate that girls in g^^neral do more poorly with 
regard to left-bright perspective than do boys. Exceptions are bright five- 
year-olds and bright seven-year-olds; at five, girls perform at a much 
higher level, and at seven, girls perform at a slightly higher or comparable 
level. At age five, 75 percent of the bright boys in this study showed a 
variable view of left and right (no boy in this group knew wfiich object was 
on his right at the beginning of the task), while only 13 percent of the 
girls did so; girls in this group were even found showing Category h and 5 
patterns , v/h i le no boy took a view higher than Category 3o At age six, 



havever, bright boys were found in Categories 5 and 6, while no girVs 
showed these patterns. By age seven, all bright children were beyond 
Categories 1 and 2, and the two groups were quite co{Tiporabl e . 

' Average girls do more poorly at every age than do boys. At age five, 
only 33 percent of the boys, but 75 percent of the girls show a variable 
view. At age six, only 13 percent of the boys but 33 percent of the girls 
respond with this pattern. Average- boys at seven are only found in Catego 
5 and 6, whereas girls are concentrated in Categories 3-5. 

Among the retarded S5 at every mental age level, girls are found at 
least twice as frequently as boys in the lowest category. At mental age 
five, 50 percent of the boys are found in Categories 3-5, while all the 
girls are concentrated jn Categories 1 and 2. At age six, over 50 percent 
of the girls are still found in these categories, while over 6O percent 
of liio boys aiu in higher categories. 



COM$ERVAT:IOiM OF MASS 
METHOD 

The method of assessing ability to conserve mass parallels Piaget's 
study of this phenomenon, except that Piaget used clay, and the material 
used in this study is a pink fondant candy. 
• Proce dure 

The S v;as seated at a child-sized desk on which a sheet of waxed 
paper was laid. The first task item was included in order to measure 
response latency in a situation likely to induce conflict over which of 
two balls has more to eat. E (wearing plastic gloves) placed two balls 
of fondant, each 2" in diameter, on a piece of waxed paper on a desk 
in front of the child. E kept balls covered with her hands while she 
said : 

I have two balls of candy here. If you can show me the one with 
more candy to eat, you can have it to keep or to eato If you don't 
pick the one with more candy, you won't get any this time, but you'll 
get another chance later. Now, (removing hands) which one has more 
to eai? 

When S pointed to the ball he judged correct, E placed a piece of plastic 
film directly in front of the child and between, but a bit below, the two 
balls, saying, "Take the one with more candy to eat. You can wrap it in 
this paper and put it in your sack to take home with you." 

1 • The first test item assessed conservation when a small ball was 
el onqate d. E placed two balls of candy, one about 3" in diameter, the other 
about 2" in diameter on the waxed paper, wl;th the larger ball to S ^s left, 
saying: 

Look, here are two more balls of candy. Can you see that one has 
more to eat than the other? Which one has more? Yes, that has more 
to eat. I *m going to let you pick one In just a minute. But, first, • 
watch. I make this one like thifs. |f you can show me the one with 
more candy to eat, you can have it to keep or to eat. If you don't 
pick the one with more candy, you won't get any this time, but you'll 
get another chance later. (E talks as she rolls the candy into a 
sausage-shape about 4" long.) Now, look at both of themo Which 
has more to eat? Hav do you know that's more to eat? Which is 
O bigger? 

ERIC 

■■■"if a conservation choice (the larger ball) was made, the following llmits- 
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testing procedure was follcv:ed: 

Nov; v/atch. I^m rolling the candy longer and longer (E rolls it out 
to about 5" in length,) Which has more to eat? 

Which had more to eat before I rolled this (pointing to smaller 
quantity) out? Did it really change? Did this really get to be 
more candy to eat? 

If no: Why not? 

If yes: Hov/ did that happen? 

In order to provide one last opportunity for a child to select the greater 
quantity (in case a nonconservation choice was made for some reason other 
than actual belief in change), E placed a piece of plastic film in front 
of the child and said, "O.K. , take the one with more to eat and put it in 
your sack." The child v;as allowed to take the candy he chose, whether he 
was objectively correct or incorrect. 

2. The second test item assessed conservation when the small ba ll 
was flattened into a circular shape . E placed two balls of candy, one about 
3" in diameter, the other about 2" in diameter, on the waxed paper, with 
the larger ball to S*s right, saying: 

Kerens some more candy. Which one has more to. eat? Yes, that has 
more. Now watch. I make this candy like this. In just a minute, 
if you can show me the one with more candy to eat, you can have it 
to keep or eat. If you don^t pick the one with more candy, you won^t 
get ^ candy this time. (E talks as she flattens the smaller ball into 
a ^ circular shape about 4" in diameter, and the candy is partially 
hidden as she presses it.) Which has more to eat? How do you know 
that's more to e,nt? Which is bigger? 

Which had more to eat before I flattened this (pointing to pancake 
shape). Did this really get to be more candy tc eat? 

If no: -Why not? 

If yes: How does that happen? 

3 • The third test item was designed as a further limits-testing 
for con servers and also as a means of eliciting verbalized principles . 
E asked, (only conservers): 

rvjr ^^^^ could I do to make this (pointing to pancake) have more candy 

cK^^ ^'^ ^^"t "than that one (pointing to larger ball)? Why or why not? 



H. The final test item provided a last oppor tunjty fcr an 3 to 
express his belief about the q ua ntity , E placed a piece of plastic film 
in front of the child and said, "Nov; you take the one with more candy to 
eat., V/hy did you take that one? 

Scoring 

Ss were scored pass ( + ) or fail (-) on each of the follov/ing items: 

1» Recognizes initially which ball h as more to eat 

•f : Points to larger ball of candy v/hen asked to show which has more 
to eat 

Note: Subjects who cannot do this are not testable. If an error is 
made, E allows S to take his choice and provides another discx-^imination 
trial, pinching some off the smaller ball so the si7,e discrepancy is 
greater. If S succeeds in selecting the larger, this item is scored 
and testing proceeds; if S again selects the smaller, testing is 
terminated. 

2 . Remembers v/hich ball had more before shape change 



-i-: Points to larger ball when asked to point to the one that had more 
before 

3- Recognifes that t he ba ll has greater quantity or is gi'-eater in some 
di mension after shape ch ange " 

+: a. Says ball has more to eat 

b. Says ball is bigger, fatter, rounder, higher 

^« Maintains constancy at some point 

+: At some time during the test, says ball has more to eat when 
small^.r ball has been deformed. 

5 • Be lieves quantity didn^t really change 

+: Says smaller ball did not really get to be more to eat; did not 
really change on all postulations of the question (asked twice 
only, except in special circumstances where response was unclear) 

Note : - is scored if S spontaneously verbalizes that the ball had more 
before, but the HD/PC has more after deformation. 

6. Consistently conserves 

+: Takes larger ball on both Q2 and Q2 , and also on Qla if asked 
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Confidently conserves 
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+ : Never even considers the possibility that the smaller may h-ivcT more 
to eat v/hen shape is changed; alvrays says the ball has more 

In addition, verbalized reasons for choices v/ei^e scored as follows: 

IjfoTiconservat ion 

1. No reason or irrelevant reason, e.g., "It^s more /bigger ''You 
rolled/smashed it/' 

2. Quantity changed because E rolled/flattened the ball. 

3. Magic 

4. It looks bigger/longer/v/ider . 
Conservation^ 

5. No reason or irrelevant reason; description of what E did. 

6. Shape/length irrelevant to quantity, e.g., "It just looks like 
it's bigger." "It doesn^t change in size, just in shape." 

7. Tdontity, e.g., "It was bigger before," "It's still little," 
"Because that was the little/big one at first." 

8. Empirical reversibility, e.g., "If you put it back in a ball it 
would still be the same size." "If you rolled that ball (larger) 
out, too, it would be longer than that (sausage) one." 

9. Compensation of relations, e.g., "It's flatter, but wider." It's 
longer but skinnier." 

10.. Addition-subtraction principles e.g., "You can't make it bigger unless 
you add some more candy.'* "It can't change unless you break some off." 

11. Generalization, e.g., "It stays the same-, no matter what you do." 
"It wouldn't change; it's still smaller/bigger. It would still 
be the same." 

Verbalizations were scored separately for test items 1 and 2, and S's 
giving multiple reasons were given multiple scores. 

Results 

A scalogram analysis using Greenes (1955) summary statistics was 
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performed which indicated that the set of seven itenis presented above' 
forms a Guttman scale. Table 11 shows the reproducibilities and indices 
of consistency for bright, average, and retarded groups, and indicates 
that the scale's order of difficulty is applicable to all IQ groups. 
Developmental Sequentiality of Acqu isition 

Although the evidence is not as strong for this scale as for mosc 
others in this study, it does suggest that the Guttman Scale describes 
a developmental sequence of acquisition. Several lines of evidence converge 
to this tentative conclusion: 

1. A ge-wise progression along the scale : A general age increase appears 
from five to six years, but seven-year-olds perform at .about the same level 
as six-year-olds. Since this is the case, and since no Ss are found at the 
two lowest scale levels, it appears that a broader age range of performance 
is necessary for a more definitive statement. Nevertheless, a general increase 
in median age as one proceeds up the scale levels can be seen in Table 12, 
especially for bright Ss. Mean scores in Table 13 show the increase in 
performance from five, to six years, but no increase from six to seven 
years, and the age differences in performance are not significant (for 
bright and average Ss, F=2 . 45 ,clf=2 ,86 ,p< . 09 ; for average and retarded 
Ss, F=1.80,df=2,83,p <.17). Table 14 indicates that younger Ss tend to 
be found at somewhat lower scale levels than do older Ss / Tables 15 and 
16 also show a clear age change from five to six years, but no progression 
from six to seven years with regard to the percentage of scale scores and 
percentage succeeding on each scale item in each age and IQ' group. Thus, 
during the age range studied, change is occurring very slowly, particularly 
after age six. • 

^- Lon gJ-tudinal progression : Table 17 presents the frequency distribution 
ERjC °^ ^^^-^^ ^i^^^ testing and again one year later. Eight of the nineteen 



■TABLE 11 

RESULTS OF SCALOGRAM ANALYSIS^ OF MASS CONSERVATION ITEMS 



Ratios Compared 


Bright 
(N=48') 


Average 
(■N=49) 


Retarded 

(N=:H5) 


Reproducibility 


• 1.00 


.99 


.99 


Chance Reproducibility 


.88 


.90 


.89 


Index of Consistency 


1.00 


.94 


.97 
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TABLE 14 

PERCENTAGE^ OF PERFECT MASS CONSERVATIOri SCALE TYPES 
AMONG BRIGHT, AVERAGE, RETARDED CHILDREN AT THREE ACnES^ 

(N=139) 



Age 


ITEMS 


0 1 2 3 4 5 5 7 


Bright 

(N=16) 5 
(N=15) 6 
(N=15) 7 


00 00 31 25 06 07 00 31 
00 00 12 13 06 07 00 6? 
00 00 19 12 06; 07 00 56 


Average 

(N=16) 5 
(N=17) 6 
(N=14) 7 


00 00 12 38 19 19 06 06 
00 00 35 05 12' 06 06 35 
00 00 _35 22 00 00 07 35 


Re- arded 

(N-^13) 5 
(N=16) 6 
(N=15) 7 


00 00 30 23 31 00 08 08 
00 00 56 00 19 06 00 19 
" 00 00 27 ' 06 13 06 07 '41 



Underlined percentage. indicates that 75% of Ss at that age are at or 
above the level in which the percentage falls. 

'Bright and average S.s are grouped according to chronological age, and 
retarded Ss are grouped according to mental age. 
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TABLE 15 

PERCENTAGE^ OF MASS CONSERVATION SCALE SCORES 





AMONG 


BRIGHT, A\^CRAGE, 


AND RETARDED 


CHILDFIEM 


AT THRfJE 


AGES^ 






• 








(N 


=142) 
























SCALE 


ITEMS 












Age 


0 


1 


2 


3 






6 


7 




(N=:16) 


0 


00 


00 


31 


25 


06 


07 


00 


31 


BRIGHT 


(N=15) 


6 


00 


00 


12 


13 


06 


07 


00 


62 




(N=i6) 


7 


00 


00 


19 


12 


06 


07 


00 


55 




V i^i — X U J 


5 


00 


00 


12 


38 


19 


19 


06 


06 


AVERAGE 


(N=17) 


6 


00 


00 


35^ 


06 


12 


06 


06 


35 




(N=16) 


7 


00 


00 


31 


19 


06 


07 


06 






(N=13) 


5 


00 


00 


3£ 


23 


30 


00 


08. 


09 


m'ARUED 


. (N=16) 


6 


00 


00 


56 


00 


19 


'06 


00 


19 




(N=16) 


7 


00 


00 


25 


06 


12 


07 


12 


38 

























''^3n:-derlined percentage indicates that 75% of Ss at that age are at or above tho level 

XB which the percentage falls- 
%right and average Ss are groupe^a according to chronological age, and retarded Ss are 

..grouped according to niental age- 
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TABLE 15 

PEI^CENTAGE OF BRIGHT, AVERAGE, AJs'D RE-TARDED CHILDi-lLK AT 
THREE AGES^ WHO SUCCEED OH EACH MASS CONSERVATION SCALE ITEM 







1 


2 


3 


4 


5 


6 


7 




(N=16) 


5 


-L V U 


inn 
i. u u 






38 


31 


31 


BRIGHT 


(N=16) 


6 


100 


100 


88 


75 ' 


69 


-62 


62 




(N=16) 


7 


100 


100 


81' 


69 


62 


56 


55 




(N=17) 


5 


100 


' 100 


88^ 


50 


31 


12 


6 


AVERAGE 


(N=17) 


6 


100 


100 


65 


53 


47 


41 


35 




(N=16) 


7 


100 


loo 


69 


44 


44 


44 


31 




(N=13) 


5 


100 


100 


69 


53 


15 


15 


8 


RETARDED 


(N=16) 


6 


100 


i.g:o 




44 


25 


19 


19 




(N=15) 


7 


100 


100 


75 


69 


50 


50 


44 



Bright and Average Ss are grouped according to chronolo;gacal age, and retarded 

Ss are grouped according to mental age. 

'N=16 
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TABLE 17 

FREr,UENCY OF SCALE SCORES ATTAINED BY SUBJECTS RETESTED 
AFTER ONE YEAR (N=19) 



First 
Testing 




Second Testing 


Sea:- 


Score 




Scale Score 


0 


1 2 3 




5 6 


7 


0 












1 












2 




2 2 






1 


3 




2 


1 


■ 1 


1 


k 










1 


5 






1 


1 




6 




1 




1 




7 













^15. 

Ss remained at the samo level the second year as tho first year. Seve;i 
Ss performed at a higher level the second year, and fcur Ss appear to 
have regressed. More longitvid3.nal data is needed to ascertain whether 
this sequence can be viev/ed as one v/hich individuals must pass through in 
an Invariant fashion, Hov/cver, for most of the Ss rC -':;sted , the scale 
can account for their developmental progression. 
Effect of IQ on Performance 

Although Table 12 suggests that bright children may be superior to 
averap'o IQ children v^-ith regard to their ability to :^r:onserve mass , the 
differrnee is not statistically significant (F - 3 . 57 , df= 1 , 83, p< .06)^ 
Neither are average IQ children shown to be superior to retarded childrii-n 
of the sam.e mental age (F = . 32 , df =1, 86 , p < . 57) , Therefore, during tLc 
ages 5-7 years both bright and average children appear to be at about 
the sarae level of development , both with quite a lon g way yet to develc: 
The same finding applies to the comparison of average and retarded Ss . 
When mental age is controlled, a higher IQ is no advantage in this develop- 
mental task, at the age levels studied. 
Effect of Sex on Performance 

No sex differences were found on this task, although mean perf orTrrarrjcH 
of girls is below that of boys for all ages in all IQ groups. The differiences 
are insignificant between girls and boys in the retarded and average grcmps. 
(F" = , 92 , d f = 1 ,83 , p < ,3^)^ as vzell as in the average and bright groups 
(F = 1 , 59 3 d f = 1 , 86 ,p < ,21) , No Interactions with sex appeared, 
Test Item Difficulty a n d Decalage 

Comparison of , in dividual performance on the three conservation questions 
asked suggests that Ss tend to be consistently conservers or nonconservers , but 
that Piaget (19^1 ) appears to be correct in noting that a transitional 
period exists where conservation is possible in one situation but not in 



another v/her-e the apparent transf ornsat ion is intensified in its effect. 
Tabic 18 compai-es responses to the transformation of the small ball into 
the Vsausago" (Ql) wlvh tho limits-testing transformation of the sausage 
into 'the longer "snake." Of 139 Ss clearly scorable on both, 125 Ss were 
consistent in their respcnse:- ; they either passed both or failed both. 
Hgi;c oor , 11 Ss who correctly selected the ball when the "sausage" was 
formed could not maintain rheir conservation when the sausage was elongated 
into a "snake." The 3 Ss who failed the "sausage" but passed the "snake" 
were extremely uncertaia and vacillating in their correct choice of the ball 
in -comparison to the snal's. 

Comparison of ■response- to the -^'sausage"' (Ql) and to the "pancake" (Q2) 
-testaformations (See Table 19) shows that the "pancake" transformation is 
samewhat easier. Of ■ the 19 Ss inconsistent in their responses to those 
questions, 16 Ss succeeded in conserving on the "pancake" transformation, 
but failed on either the "s:ausage" or "snake" transformation. In light of 
the fact that the order of jDresentation did not seem to make the "snake" 
transfformation easier than the "sausage," an explanation in terms of an 
art if actual order effect seems unwarranted. The most parsimonious explana- 
tion seems to involve the fact that the "pancake" is virtually one-dimensional 
while the "sausage" and "snake" are more two-dimensional. If the child is 
trying to coordinate two di.-nensions ^ the fact that only one exists for the 
"pancake" will make it much easier for him. 
Decent ration 

One puzzling occurrence was that many Gs seemed to believe that both 
the transformed and the untransf ormed candy were greater in some way. For 
example, this was expressed by choice of the transformed candy as having 
more to eat but choice of the untransformed candy as "bigger." Since such 
inconsistency might occur as a result of semantic confusion of the part, of 
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the child, the tendency to say that: both drv ihM. |,, ! iiv-- 1 ( |u 
terms of whether it is accompanied by inconsistency in choice of which 
has "more to eat." Tables 20 and 21 show the frequency of consorvers and 
nonconservera in each IQ group who answer in synonymous and non-synonymous 
fashion to the questions "more to eat" and "bigger" on the "sausage-snake" ' 
and "pancake" transformation. While a predominant number of both conservers 
and noncon.ervers tend to think of "more to eat" and "bigger" synonymously, 
a larger proportion of nonconservers (32% and 24%, respectively, on "sausage- 
snake" and "pancake") responded differently to these questions than did 
eonservers (U% and 13%, respectively). While this view of "more to eat" 
and "bigger" as non-synonymous may reflect a verbal confusion, this seems 
unlikely, as the language used is not difficult. Also, if this were the 
proper explanation, one would expect a greater proportion of retarded Ss ' 
to show the confusion, and they do not. It seems that an explanation in 
terms of a S's focussing on, one dimension and then on another without 
recognizing the contradiction in his judgments may be in order. 
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CONSERVATION OF NUMBER 
METHOD 

The number conservation problem posed here is based on similar 
situations utilized by Plaget (1952) in his studies of children's number 
concepts. However, the test materials differ from those used by Piaget 
in that they were M&M chocolate candies which provided an added motiva- 
tional dimension. 

Procedure 

Six circular cardboard p i 22a plates 1^-inches in d iameter v/ere 
prepared with M&M's perpendicular to the child's line of sight and covered 
with napkins. The S was seated at the desk in front of the first pair 
of pi ates . 

The pre-test discrimi nati on item v/as designed to obtain a basal 

leve l of res ponse l atency in a situat ion likel y to el j c i t no conf 1 \ c t . 

Eight equally-spaced bravn MS-M's on the plate to the child's left were in 

a rav inches long, and seven brown M&M's on the plate to the child's 

right: were placed from top to bottom in one-to-one correspondence to the 

MS-M's on the other plate. E said: 

I have some candy on these plates. One plate has more than the 
other plalc. In a minute I'm going to ask you to pick the plate 
that has more candy to eat* If you can show me the plate that has 
more to eat, you can have it to keep or to eat* But if you don't 
pick the platt, that has more candy to eat, you won't get any 
candy this time, but you'll get another chance later. Now, look 
at both of them and show me the plate that has more candy to eat 
(napkins are simultaneously removed). 

The S was allowed to put the eight M&M's in his sack, and the plates were 

removed . 

Test item 1 was designed to find whether the S could conserve the 
quantity six when a constriction of length transformed six MS-M's into 
a shorter line than five M&M's . Two napkin-covered plates were presented . 
on the desk in front of S. Six equally-spaced red MS-M's on the plate to 
the chi Id 's left were .in a line 12 inches long, and five M&M's on the plate 
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to the child's right were in a 1 ine 8 inches long (both lines centered 
on their plates). E said: 

I have some more candy on these plates. V/hich has more to eat 
(napkins r. Imul taneous 1 y removed)? That *s right. Nov?, in a minute 
when I sa/ so, you may pick the plate with the most c?ndy--the one 
that has more to eat-'-to keep or to eat. |f you don't pick the one 
that ha? more candy to eat, you won't get any candy this time, but 
you'li get another chance to Pick some later. Before you pick, I 
put them like this (the six M&M's are constricted into a line 
Inches long). Now look at both plates (E touches both plates) and 
if you can show me the plate that has more candy to eat, you may 
have it. 

How did you know tliat was more? 
Which plate had more before? 

S v;as allowed to take the candy from the plate he selected. 

Test item 2 elicited count ing^^nd explor ed the c h'i 1 d 's c omparat 1 ve 

use of counting as an aid to c ojisgTVatjon. Tvyo napkin-covered plates were 

presented. Six equally-spaced yellow M&M's on the plate to the child *s 

right were centered on the plate in a line four inches long, and five 

yellow M&M's on the plate to the child's left were in a line eight inches 

long. E said: 

i have some candy on these plates. One plate has more than the 
other platr^. When I say so, you may pfck the plate with the most 
candy — the one that has more to eat — to keep or to eat. |f you don't 
pick the one with the most c^ndy, you won't get any candy this time. 
You'll get another chance later. Now, if you can show me the one 
that has more candy to eat, yOu may have it (napkins simultaneously 
removed). 

How could you tell wh i ' had more candy to eat? 
if S did not count, E said, 'Mf I thought this one' (plate not selected by 
S) had more to eat, how could you ^how me it doesn't?" If S still did not 
count, E asked, "Could you count them?" If S counted only one plate, he 
was asked to count the other. If he counted incorrectly, he was asked to 
count again so that his result waS correct. " After counting to six on one 
plate and to five on the' other, E ^sked, "So which has more candy to eat?" 

Test item 3 was used with Ss Jijjio failed e]_t h<^^ item 1 or 2^ in order 

EKLC 



to determine v/hether the counting experience and an exp] ic 1 1 correct"! v e 

statement by E v/ould result in a conservation concl usion. E rearranged 

the six Ms-M's into a line twelve inches long, saying, 

"See, there are 1, 2, ... 6 here, and 1 , 2, . . . 5 here. This 
one (pointing to plate with six) has more. Now watch. I'm going 
to put them like this (six M&M's were again constricted into a line 
four inches in length). Now look at both plates and show me the plate 
that has more candy to eat-" 

How did you know that had more to eat? 
Which plate had more before? 

Scor inq 

Subjects were scored as passing (+) or falling (- ) each of the 
fol lowing i tems : 
1 • Can count correctly to 6 

+: Counts from 1 to 6 correctly at some point or says plate has 6. 
2 • Remembers^ v/hich pi nte had more before the change in the array 

+ : a. Answers memory Q. correctly (which plate had more before?). 

b. Picks 6 M£-M*s after constriction of length on (lib. 

c. Spontaneously verbalizes fact that it had more before. 

3 . Knows which plate has more when 8 Mg-M's are arranged in one-to-one 
correspondence with 7 M&M's * 

+: Selects plate with 8. 

k. Knows 6 is more than 5» numerically 

+ : a. Picks 6 on Q.2 after counting (when 6 are in shorter line). 

b. Spontaneously verbalizes fact, e.g., "This is 6 and that 
only has 5," "This is 5 and this is 6," as justification for 
selecting 6. 

c. Picks 6 on 03 after recounting. 

d. Says 6 has more candy on 2b (so which has more? Immediately 
after counting). 

5 . Conserves after counting help and lengthening of greater quantity to 
(gr eater le ngth 

+ : a. Picks 6 on Q3 without recounting after change in array, 
b. If this item not given, + if conserves without help. 

6 . Ever conserves without help 



+ : Takes or chooses 6 on Q.1 . 
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Note: This item is intended to differentiate those subjects who make 
only inconstant responses from those v-;ho are inconstant but whc change 
their mind at some point and make a constant response. 

7 . Believes quantity doesn't really chan ge 

+: a. Says the 6 M&H's didn't really get to be less or the 5 didn't 
really get to be more. 

b. If question not asked, but S conserves. 

c. Says 6 got less or 5 got more but contradicts and elaborates 
In such a way as to indicate that original question was not 
unde rs tood . 

Note: - is scored v;hen S spontaneously verbalizes that (6) had more 
before, but (5) has more after change in array, regardless oF answer 
to "real 1 y change" Q. 

8- Conserves cons i stent 1 y 

+: Correctly picks 6 on Ql after constriction of length and vnthout 
recounting and makes no inconstant choices thereafter. 

Note: Choosing 5 on Q2 is not considered an indication of inconstancy 
since 2a is not a text of constancy, i.e., there is no change in the 
array . 

b. Picks 5 Ql but spontaneously changes to 6 and takes 6. 

9 . Conserves with certainty 

+; a. Does not hesitate, vacillate, or change mind in making constant 
choice. 

b. Does not recount after change in array. 
In addition, S^s verbal reasons were scored as follavs: 
Reasons verbal ized for nonconservat ion 

1. Irrelevant reason or no reason given, e.g., "It's more," "It looks 
bigger." 

2. The quantity relationship changed because E moved the Mg-M's. 

3. Supernatural cause; magic. 

Centration on length, e.g., "It's longer (referring to line of five 
M^M's)" ' 

5* Illogical (merely descriptive) numerical reference, e.g., "This is 

six and this is five (but says the row of five has more to eat)" 
6. Illogical (merely descriptive) reference to distance between MS-M*s, 



EKLC 



e.g., "These are closer together, and these are farther apart (bilt 
says the row of five has more to eat)" 
Reasons verbalized for conservation 

7. 'Irrelevant reason or no reason given, e.g., "It's more," "|t looks 
bigger." 

8. Appearance is irrelevant with regard to quantity, e.g., "It just looks 
like more," "Making it longer (or spreading them out) doesn't make it 



more . " 



9. Identity, e.g., "it was more before," "It was more/less before, and 
it wil 1 stil 1 be more/less." 

10. Empirical reversibility, e.g., "If you put them back the way they 
were before, they would still be the same," "If you would spread. that 
one (greater quantity in shorter line) out, it would be more." 

11. Compensation of relations, e.g., "It's longer, but more pushed in." 

12. Addition-subtraction principle, e.g., "You can't make it more unless 
you add some more M&M's," "It can't change unless you take some away." 

13. Generalization of conservation principle, e.g., "It stays the same, 

no matter what you do," "It wouldn't change," "It's six and that's five, 
"I counted them, so I know it's more." 

RESULTS 
_Devel opmental Sequence 
The foregoing set of items can be said to describe an invariant 
developmental sequence of acquisition, on the basis of the following 
evidence: 

^- The items ar e ordered in terms of increasing difficulty . A 
scaJogram analysis using Green's (1956) summary statistics was performed 
which indicates that the nine dichotomous Items form a Guttman scale 
(Table 22 shavs reproducibilities and indices of consistency). Table 23 
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TABLE 22 

SCALOGRAM ANALYSIS OF NUMBER CONSERVAT i Cs; 



Ratios Computed 


Bright 


Average 




Reproduc i b i 1 i ty 


.99769 


.98223 




Chance Reproducibility 


.93678 


.88223 




Index of Consistency 


.963^^6 


■ .8i»983 


.838P7 
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presents the ten perfect scale patterns possible and indicates the number 
of Ss in each ability group found for each scale type. 

2 • Increasing success on scale items occurs v./i th increasing ag e and 
reflects the order of difficulty . Table 2k indicates that lower scale 
scores are obtained more frequently by five-year-olds and higher scores 
are obtained more frequently by six- and seven-year-olds in the bright 
and average groups. This is reflected in an increase in mean scale score 
after age five, but in little change from age six to seven years, as shown 
in Table 25, although this age'change is statistically significant (F=^.22, 
dF=2,8&,p< .02) . Consistent with tnis are the findings shown in Table 26 
which indicate that smaller proportions of f i ve-year^-ol ds succeed on each 
scale item. The decreasing percentages of Ss at each age level who 
succeed on items increasing in difficulty also suggest that the scale 
describes an age-wise progression. 

3 . Retestin q of Ss after one year shovys a general progression along 
the scale . Table 27 indicates that of 19 Ss nnested after one year, 16 
either performed at the same or higher levels, with only 3 Ss scoring at a 
lower level the second year. 

The foregoing findings combine to show that the sequence from easiest 
to hardest on the scale is an age-wise progression which appears to occur 
in a regular order. More definitive evidence would be provided by a broader 
age range of Ss inasmuch as no Ss in this age range scored at the lcv;er levels, 
and the Sample was not extended to the r)ge at which all Ss perform at the 
highest level. Detailed evidence on the longitudinal progression of indivi- 
dual children is needed to ascertain whether all the steps included in the 
developmental sequence described by the scale are essential for acquisition 
of number conservation. 
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TABLE 2k 

PERCENTAGE OF BRIGHT, AVERAGE AND RETARDED CHILDREN 
SCORING AT TEN NUMBER CONSERVATION SCALE LEVELS 

(N=1^3) 



Scale Hiems 



Ab? 1 ity Group 


Age 


0 


1 


2 


3 


k 


5 


6 


7 


8 


9 




5 


(N=16) 


00 


00 


00 


06 . 


■IS 


07 


06 


00 


1 2 


50 


Bright 


6 


(N=l6) 


00 


00 


so 


00 


00 


06 


00 


00 


13 


81 


_ 


/ 


('N= i C) ) 


00 


00 


06 


00 


00 


00 


00 


07 


12 


75 




5 


(N=17) 


00 


00 


00 


2k 


2k 


T8 


06 


on 


nn 


09, 


Average 


6 


(N=17) 


00 


00 


00 


06 


2k 


06 


18 


00 


06 


ko 




7 


(N=16) 


00 


00 


00 


00 


25 


19 


06 


06 


00 


kk 




5 


(N=13) 


00 


00 


15 


16 


16 


30 


08 


00 


15 


00 


Retarded 


6 


(N=16) 


00 


00 


00 


07 


31 


12 


13 


00 


06 


31 




7 


(N=16) 


00 
- .._.] 


00 


00 ' 


25 


06 


12 


00 


00 


19 


38 
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TABLE 26 

PERCENTAGE OF BRIGHT, AVERAGE AND RETARDED CHILDREN SUCCEEDING 
ON EACH NUMBER CONSERVATION SCALE ITEM AT THREE AGES^ 

(N=lif3) 

, Scale Items 



Ab i 1 i ty Group 


Age 


1 


2 


3 


k 


5 


6 


7 


8 


9 




5 


(N=16) 


100 


100 


100 




75 


69 


76'' 


62 


50 


Bright 


6 


(N=16) 


100 


100 


100 


100 


100 


Sh 


3h 


9^ 


81 




7 


(N=l6) 


100 


100 


9it 


Sk 


88 


3h 


3h 


9^ 


81 




5 


(N=17) 


1 00 


1 00^ 


9^ 


75 


50 


41 


62 


29 


29 


Average 


6 


(N=17) 


100 


100^ 


100 




71 


59 


60^ 


hi 


itl 




7 


(N=16) 


100 


100 


100 


100 


56 


56 


62 


50 


kk 




5 


(N=13) 


ioo 


92 


92 


he 


61 


30 


08^ 


15 


08 


Retarded 


6 


(N=16) 


100 


100 


100 


75 


69 


56 


kk 


38 


31 




7 


(N=16) 


100 


96 


100 


75 


62 


62 


57^ 


56 


38 



Bright and Average Ss are grouped according to chronological age> and 
retarded Ss are grouped according to mental age. 

Vl3 

''n=i6 



^N=15 
\=\k 
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TABLE 27 

FREQUENCY AND DIRECTION OF CHANGE IN NUMBER CONSERVATION SCALE 
SCORE AMONG SUBJECTS RETESTED AFTER ONE YEAR 

(N=19) 





Score 
First 


at 

Testing 


0 


1 


Score at 
2 3 k 


"Second Testing 
5 6 7 8 


9 


10 



0 

1 

2 
3 



k 2 1 

5 13 

6 2 

7 1 1 
8 

9 

10 '26 
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Effect of Intelligence on Performance 
Sequential Order of Acquisition 

The scalogram analysis perFormed separately for each IQ group Indicated 
that^the order of difficulty of scale items does not vary for groups 
differing in I Q. Table 22 shows that the items form a Guttman scale for 
bright, average, and retarded ch i 1 dren . 
Level of Performance 

High IQ is associated with better performance on this number conserva- 
tion task. Tables 2^26 shovj that bright children perform at a consistently 
higher level than average or retarded children, but that there is little 
difference between average and retarded children. An analysis of variance 
between performance of bright and average groups showed a significant 
difference attributable to IQ (F=l8.36,df=1 ,86,p < .0001 ) , but no significant 
difference in performance was found between average and retarded groups 
(F=1 . 1 6, df = l, 83 )- However , since mental age is controlled in the comparison 
between average and retarded groups, the significant age effect {f=3.hk, 
cJf=2,83,P< -0^) reflects the potency of mental age as a performance factor. 
Thus, mental age appears to be a more potent factor than IQ in acquisition 
of number conservation. 
Sex Differences - 

Table 25 indicates that ther-^ are no sex differences in number 
conservation performance for bright children until age seven when boys perform 
at a higher level. For average children, girls are superior to boys at age 
five but are comparable in performance at six and seven years. The analysis 
of variance results shows a significant interaction between age and sex 
(F=13-29,df=2,86, p .0^) for bright and average groups. In the comparison 
of average and retarded groups, sex alone approaches significance as a 
performance factor (F=2.98 , df-l , 83,p < . 09) , and the Interaction among sex, 



age, and I Q a] so approaches significance (F=2 . 91 , d f =2,83, p .06). Thos, 
it appears that while the developmental progress of girls to.-/ard number 
conservation is as good or better than that of boys at ages five and six, 
by age seven, this is no longer so, and bright girls suffer more in this' 
developmental comparison with boys than do average girls. For retardates, 
a reverse trend appears to exist inasmuch as at rr -ntal age seven, girls 
perform at a higher level than do boys. 
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CLASS INCLUSION' 
METHOD 

The procedure used to investigate understanding of the inclusion 
latlon was based upon v;ork by Plaget (]952). Materials utilized 
are f6ur chocolate MSM ' s and one white mint comparable in size to 
that of the M&M's, 

Procedure 

The child was seated at a small desk- E placed the mint and the 
four M&M's on the desk and asked the following series of questions. 

Item 1 was designed to provide S with the verbal labels "chocolate 
candy" and "mint candy" in case he did, not possess these, to indicate 
to S that both chocolate and mint are subclasses of a larger c lass 
of candy, and to present the inclusion questio n. Slowly and clearly, 
E said: 

Look> here is some candy. Some are chocolate candy, and one Is 
mint candy. Are these chocolate candy (pointing to MSM^s)? 
Is this mint candy (pointing to mint)? Now, I'm going to have 
you pick some, and you must pick the most you can. If you don't 
pick what has more to eat, you won't get any candy this time. 
Now, pick either all the chocolate or all the candy. Vihy did 
you pick that? Which are there more of, chocolate or candy? 
Why is that? 

Item 2 was included in order to explore the ability to identif y ■ 

the whole and the larger subclass with the proper verbal l abel s . E 

held out an open palm to S and said: 

Put all the candy in my hand. 
Put all the chocolate in my hand. 

Items 3 and k were designed to investigate the ability to rec ognize 

■ that the whole includes each subclass and is greater than each . 1 1 wa s 

expected that these questions might assist some Ss in revising an 

incorrect response to Item 1. E asked: 

Item 3 : Is all the candy chocolate? 
I s al 1 the candy mint? 
O . Is some of the candy chocolate? 

ERJC Is some of the candy mint? 
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Item Now, listen carefully. |f you took some of the chocolate 
away, v/ould there be any chocolate left? 

!f you took all of the chocolate away, would there be any 
chocolate left? 

I If- you took all of the chocolate away, would there be 

any candy 1 eft? 

.If you took all of the candy away, would there be any 
chocolate 1 eft? 

Item 5 i :'.^s designed to a lcertaLO whether the experie nc e' fn Items 
3 and k did assist S in rev is jilsan J^ncorrec_^t i nclusion r esponse • E 
said, ^'Then is there more candy or more chocolate? Why do you say 
there would be more ? 

Item 6 was included i n j3 r d^r^jc^^asc^r-^^ $ y^yas view \ ng 

both subclasses as compl ementa ry_£ar t s_£f_tj-i^ho]_^ E asked, "What 
kind of candy is here?'^ 

Item 7 finally offered S ^ie last opporjiun ity to obtain all fiv e 
candies by correctly answer i ng_ th^ i nc]u^s i^on^ques^^ E said, ''You 
take either all the chocolate all the cendy — whichever has more to 
eat--and put it in your sack. 

^coMji£ 

Ss were scored as passing (+) or failing (-) each of the following 
Items: 

1- Knows referents for '^all the candy" and__^'al l the cho colate" 

-f: Responds correctly when asked to "Put all the candy in my hand^' 
and "Put all the chocolate rn my hand" on Question 2. 

Understands "all" and "som ^ (enve 1 op i nq_c 1 a ss and subclass) 

+: Responds correctly when asked whether all the candy is chocolate/ 
mint and whether some of the candy is chocol'ate/m i nt on Question 3. 

Knows that the whole i s £ornprj_sed_£f_j^ (complementarity) 

+: Responds correctly when Qsked what kind of candy is present 
on Question 6. ' 

Says there is more candy tha^ chocolate o' J-vir: point 
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5* Kno'.vs th ere Is m ore candy than chocolate after the help questi ons 

Takes all the candy at the end of the task on Question 6. 

^ • i^novvs there is more candy without help (includes ) 

Responds correct'^y to whether there is more candy or more 
chocolate on Question 1, 

Note: "Candy" must refer to all five items, not to mint. 

In addition, verbalized reasons were scored as follows: 

Non-Incl usion Reasons : 

1. Irrelevant reason or no reason given, e.g., "Because I like it," 
"Chocolate is good," "I don't like mint," "I looked at it," "This 
is chocolate and that's white," 

2. Graphic impression, gross or intuitive comparison (non-numerical), 
e.g., "It's a whole bunch," "It's a lot," "Because all the MSN's 
together are bigger than one ir.'int,''' "You can eat chocolates longer," 
"You can suck the mint longer," "Because it has more." 

3. Numerical comparison of A (choco 1 a tes) ' wi th A' (mint), e.g., 
"Because there are four M&M ' s and one mint." 

I ncl us ion Reasons : 

^. - Non-logical or no reason given, e.g., "Chocolate is not sweet," 
"Because the chocolate and the mint have lots of taste to it." 

5. Focus on whole class (B) , e.g., "All of it, it's five,'« "Because 
all together it's more," "All together it's bigger." 

6. More than A is more than A, e.g., "Because there's one mint and 
four chocolates. If | had four and add one, I'l have more." 

7. Comparison of subclass A (chocolates) with the whole B, e.g., 

B is more than A: "Five is more than four.'» "There's more candy 

than chocolates," "All the chocolates aren't all 
the candy," "There are five candies and only 
four chocolates, and the mint makes five," 
^ M^M's are less (not enough) than all the candy." 

ER|C B-A= 0: "Because then it would be all gone,"' "It won't be all 



gone If you eat only the chocolate/mint," "There's sonrcthlng 
left over after you take out the chocol a te/nil nt . " 

RESULTS 

, Several lines of evidence suggest that the set of items presented 
above can be accepted as a description of an invariant developmental 
sequence of acquisition of inclusion ability: 

1 . The items are ordered in terms of increasing difficulty . A 
scalogram analysis using Green's (1956) summary statistics was performed 
which indicates that the six dichotomous items form a Guttman scale 
(See Table 3^ for reproducibilities and indices of consistency). Table 
35 shov/s the seven perfect scale patterns possible and indicates the 
number of Ss in each ability group found for each scale type. 

2 • In creasing success on scale items occurs, with increasing age and 
reflects the order oF difficulty . Median age of perfect scale types shov; a 
gen<^ral Increase with increase in scale score. Table 36 indicates that 
younger children tend to score at the Icv/er" scale levels and that older 
children tend to score at the higher levels. This is reflected in an 
increase in mean scale scores with Increasing age for bright and average 
groups as shown In Table 37- An analysis of variance finds age a significant 
factor in performance (F=15-38,d1^2,86,p ^ -0001 for bright and average 
groups). More specifically, the age-developmental character of the scale 
is indicated by Table 38 which shows that the proportion of Ss passing 
each scale item Increases with age in a regular fashion. 

3. Retestinq of a small number of Ss after one year shows a genera l 
progression along the scale . Table 39 indicates that of 19 Ss retested 
after one year, 15 either performed at the same of higher level, and that 
only k Ss scored at a lower level the second year. 



TABLE 3^ 

RESULTS OF SCALOGRAM ANALYSIS^ OF vLASS INCLUSION FOR 
BRIGHT, AVERAGE, AND RETARDED GROUPS 



Ratios Computed^ 


Br ight 
(N=^7) 


Average 
(N=i+8) 


Re ta rded 


Reproduc i b i 1 i ty 


.98937 


-97223 


.97^(08 


Chance Reproducibility 


.91860 


.9169^ 


.90931 


Index of Consistency 


.869^+1 


.66566 


.71^19 



Using Green's (1956) summary statistics 
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TABLE 36 

PERCENTAGE OF CLASS INCLUSION SCALE SCORES OBTAINED BY BRIGHT, 
AVERAGE, AND RETARDED CHILDREN AT THREE AGES^ 

(N=l/43) 



Abi 1 i ty Group 


Age 


0 


1 


2 


3 


k 


5 


6 




5 


(N=16) 


GO 


00 


06 


75 


00 


13 


06 


Bright 


6 


(N=16) 


00 


00 


13 


31 


00 


25 


31 




7 


(N=16) 


00 


00 


00 


06 


00 


25 , 


69 




5 


(N=17) 


00 


00 


12 


Ik 


52 


1 2 


00 


Average 


6 


(N=17) 


00 


00 


06 


70 


06 


12 


06 




7 


(N=16) 


00 


00 


12 


19 


06 


19 
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(N=13) 


08 


08 


23 


61 


00 


00 


00 


Retarded 


6 


(N=16) 


00 


00 


06 


50 


06 


13 


25 
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(N=16) 


00 


06 


06 


38 


00 


38 
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TABLE 38 



PERCENTAGE OF BRIGHT, AVERAGE AND RETARDED AT THREE AGES^ 
SUCCEEDING ON EACH CiASS INCLUSION SCALE ITEM 

{N=Ut3) 



Abi 1 i ty Group 


Age 


1 


2 


3 


it 


5 


6 




5 


(N=16) 


Sk 


100 


93 


19 


19 


12 


Bright 


6 


(N=16) 


3h 


100 


9^+ 


56 


56 


31 




7 


(N=16) ' 


100 




100 


3h 


3h 


69 




5 


(N=17) 


82 


71 


76 


2k 


12 


00 


Average 


6 


(N=17) 


3h 


100 


100 


2h 


18 


06 




7 


(N=16) 


100 


100 . 


86 


69 


62 


itif 




5 


(N=13) 


8^^ 


61 


8it 


00 


08 


00 


Retarded 


6 


(N=16) 


100 


3h 


3h 


hh 


kh 


25 




7 


(N=16) 


3h 


100 


88 


50 


50 


1 2 



Bright and average subjects are grouped according to chronological age, and 
^etardecf subjects are grouped accord ing to mental age. 
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TABLE 39 



Score at Score at Second Testing 

First 

Testing 0 12 3^56 

0 

1 

2 111 

3 3 7 ^ 

k 1 1 

5 

6 
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Effect of Intelligence on Performance 
Sequenti al Order of Acquisition 

The scalogram analysis performed separately for each ability group 
indicates that the order of difficulty does not vary for groups differing 
in !Q. Table 3^ shows that the six items constitute a scale for bright, 
average, and retarded groups. Thus, the sequential order of acquisition 
of class inclusion ability is the same for these three IQ groups. 
Level of Performance 

While \Q_ significantly enhances the performance of bright Ss in 
comparison to average Ss (F=1 3 . 0ii,df=1,86, p < .0006) , it does not provide 
average Ss with an advantage over retarded Ss of the same mental age 
(F=.l6,df-1,83,P < .69). Table 37 shows that the mean performance level 
of bright Ss is higher than that of average Ss at every age level whereas 
average Ss do not consistently perform at levels higher than retardates. 
The interaction between mental age and |Q for average and retarded groups 
approaches significance (F=2. 1 5 ,df=2,83, P < . 1 2) . Retardates of the same 
mental age as average children perform comparably at mental ages five and 
six (with retardates even showing some superiority at mental age six), 
but perform less well on the whole at mental age seven. However, retarded 
girls shew higher levels of performance than both retarded boys and average 
Ss at mental ages six and seven; the sex-IQ interaction also approaches 
significance (F=2. 13 ,d f=2^3,P <. 1 5) . 
Sex Differences 

Some tendencies for bright and retarded girls to perform at a higher 
level than boys were found, but none of these are significant. Bright 
girls at all ages, but expecially at age six, perform at a higher level 
than bright boys. Retarded girls, particularly at mental a^e seven. 
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obtain higher mean scale scores than do retarded boys. Performance of 
average boys and girls is comparable, but girls do somewhat more poorly 
at age seven. 
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CONSERVATION OF CONTINUOUS QUANTITY 
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METHOD 

The investigation of the development of conservation of continuous 
quantity is based on Piaget's (1952) work in this area. However, motivation 
was enhanced by the use of Coco-Cola as the materia] transformed. 

Procedure 

The firs t two problems w ere designed to assess the S 's expeci.an cy_ 
of constancy in the am o unt of continuous quantity . The child was seated 
at a table whose top was at his eye level. He was asked to predict which 
container held more Coke when the result of a transformation was invisible. 

Prediction Question A : Two transparent 10 ml beakers and one green 
opaque 100 ml beaker were placed on the table at the S's eye level, with 
the 100 ml beaker to his right and the two 10 ml beakers adjacent to his 
]eft. E said: 

Do you like Coke? | 'm going to put some Coke in these glasses. 
After while we 11 drink some. (E poured Coke in both 10 ml beakers 
.-illing the beaker to the S's left to the top, but filling the 
10 ml beaker next to the large opaque beaker only half-full.) Now 
when I say so, you can pick the one that has more to drink. If 
you don t pick the one with more to drink, you won get to drink 
any this time, but you'll get another chance to drink some later 
Now, before you pick, j take this one (10 ml beaker with more'coke) 
and pour it all out into this one (100 ml beaker). If you can show 
me the one^ w 1 th^ more Coke to drink, you may have it to drink. (E 
placed a 3" x 5" card on top of opaque beaker so S could not look 
<ns ide. ) 

How did you know that had more to drink? 

Which of these (pointing to two 10 ml beakers) had more to drink 
before I poured any here (pointing to 100 ml beaker)? 

Can you show me on this glass (pointing to 100 ml beaker) where the 
Coke mside comes? See, this Coke (10 ml beaker with less Coke) 
comes to here (pointing to top of liquid). Where does the Coke 
in here 100 ml beaker) come? How do you know it would come to 
there? (S was allowed to drink the Coke with a straw from the 
container he chose.) 

Prediction Question R: Two transparent 10 ml beakers and one green 
opaque 5 ml graduate were placed at the S's eye level, with the graduate 
to his right and the two beal<ers adjacent to his left. E said: 



Now, let's fill these glasses. Nov-/ I fill this glass (10 ml 
beaker next to the graduate) up to the very top. I don't fill this- 
(other beaker) glass up. Now, see, I put more Coke in one glass than 
the other* When I say so, you can pick the one with more to drink. 
If you don't pick the one with more Coke to drink, you won't get 
to drink any this time, but you'll get another chance to drink some 
later. Now, before. you pick, I take this one (beaker. v\/ i tn lesser 
amount) and pour the Coke all out into this one (graduate). (E 
* placed 3" X 5" card on top of opaque graduate so S could not look 
inside.) If you can show me the one with more Coke, to drink, I'll 
give it to you to drink. How did you know that had more to drink? 

Which of these (pointing to two beakers) had more to drink before 
I poured any in here (pointing to graduate)? 

Can you show me on this glass (pointing to graduate) where the Coke 
comes? See, this Coke (beaker with greater amount ) comes to here 
(pointing to top of liquid). Where does the Coke in here (graduate) 
come? (E provided a strav/ so that S could drink the Coke from the 
container he chose.) 

Item 1 was designed to assess the S ^s ability to conserve when faced 

with the transformation resulting from pouring the g reater content of the 

10 ml beaker into a wider 100 ml beaker . (This item is identical to 

Prediction Question A, except that the transformation result was visible.) 

Two transparent 10 ml beakers and one transparent 100 ml beaker were placed 

on the table at the S*s eye level, as in Prediction Question A. E said: 

Now, I 'm going to put some. Coke in these glasses. After while 
we'll drink some. (E poured Coke in both 10 ml beakers, filling 
the beaker to the S*s left to the top, but filling the other 10 
ml beaker only half-full.) You don't need to show me, but can you 
see that I put more Coke in one glass than the other? When I say 
so, you can pick the one with more Coke to drink. If you don't 
pick the one with more to drink, you won't get to drink any this 
time.- You'l] get another chance tp drink some later. Now, before 
you pick, I take , this one (beaker with mbre Coke) and pour the Coke 
all out into.v.hls one (100 ml beaker). Now, look at them. If you 
can show me the one with more Coke to drink, you may have it to 
drink. How could you tell that had more to drink? 

If S Said he knew because the empty beaker had more (or the filled 
one had le^s), E asked, "But how can you tell now when it's like this 
(pointing to 100)?" 

If S saici, "Because it was more," E asked, "When was it more?" 
(E provided a stravv so that S could drink the Coke from the container he 
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Item 2 was designed to as.sess the S ability to conse rve v/hen 
fa ced with the transfor m ation resulting from pouring th.. lesser content 
of the 10 ml beaker into a n arrower. 5 ml graduatC o (This item is identic^^ 
to Prediction Question B, except that the t ransf ormat i on. r esu 1 t was visibl^O 
Two transparent 10 ml beakers and one transparent 5 nil graduate were 
placed on the table at the S's eye level, as in Prediction Q.uestion B. 
F lid: 

Nav, let^s fill these two glasses. I fill this one (beaker n-.'Xt 

to graduate) up to the very top. I don't fill this (other beaker) 

one up. Now, see, I put more Coke in one glass than the other » 

You don't need to show me, but can you see that one has more Coke 

to drink. If you don't pick the one that has more Coke to drink, 

you won't get to drink any this time. You'll get another chance to 

drink some later. Now, before you pick, I take this one (beaker 

with lesser amount) and pour the Coke all out into this one (graduate/* 

Now, look at them. if you can show me the one with more Coke to 

drink, you may have it to drink. How could you tell that had more: 

to dr ink? 

If S said he knew because the empty beaker had less (or the filled 
one had more), E asked/ ''But how can you tell when it's like this 
(pointing to graduate)? 

If S said, ''Because it was more," E asked, "V/hen was it more?" 
(If S was correct, E permitted S to drink the Coke he chose.) 

Item 2a was provided as a control for the possibility that Ss correct 
on both I tems 1 and 2 might be selecting the container greatest in width 
in both cases . Such a centra'tion would result in a false positive assess- 
ment. Two 10 ml beakers and one 5 ml graduate were presented, as in Item 
2. The procedure and instruct ions were identical to I tern 2, except that 
the greater quantity, rather than the lesser, was poured into the graduate* 
• ■ Thus, a choice of the widest container in this s i tua t i on, wou 1 d be incorrect 
and would suggest that S was not actually a conserver. 

Item 3 was provided as a control for the possibility that Ss giving 
, a conservation response to Item 1 and a nonconservat ion response to I tern 
ERJC 2 might be selecting the tallest container in both cases . Such a centratf^ 



V/Oul^ attenuate the mean ingful ness of th^ conservation response. Tv,o lo 
ml ^"-^iduates, one of which had be^n cu c to two- thirds the height of the 
otll^^ and tv/o 10 ml beal<ers v/ere presented to the child, Th^ procedure 
end Sstructions were identical to the first two items, eXccPt that the 
Qf^^t^r quantity was poured from one beaker into the shorter graduate, and 
th^ Usser quantity Was poured fpon, the beaker into the tallef^ graduate, 
^ei^c^ion on the basis of height would/esult in a nonconserv^ t ion response. 
<tenLA^al_desLqnel_t^^ 

%iv^\_$onservalion^^ 

%nw^^%i:iU:edjhe^j^^^ 

^ot^^er. Without letting S drinh the Coi<e on Item 2, ^ said; 

A %\ch one l^ad more before | poured it here (indicating graduate)? 
-ce, Lni5 one CPointing to beaker with greater quantity) ha^ more 
"j-oke in (t. This one (pointing to 9faduate) has lesg. S^e (pouring 
liquid from graduate b^^k into original beaker), it's le^s Then 
%\5 (pointing to beaker with more) haS more- Now', | pou/it back 
Vt,ouring lesser quantity into graduate). Now look at the^ Now 
y^u take the one with more coke to ink. 

^^ef'it (really) get to be more to d^j^k when | put ]t In here 
^^iointing -o graduate)? How doeS th^t happen? (E providi^j a straw 
^hd permitted S to drink the Coke fro^ the- conta i ner he chose.) 

^iv^conserva^ 

%j;%lU_of_^ouri_n5_^t!^ Iteni 
^e^idministered, and if s again gave a nonconservat ion response, E 

^hich one had more before I pOUred It here (Indicating 1 00 ^1 honkor)7 
>^e, this one (pointing to beaker with lesser amount) has i^ss Coke 
■ in "^Vu^', rv' ^^P°"^'ng Coke from 1 Oq ml beaker bacl^ into original 
llf !^^o 1 ' ismore. Now, I pour ft back (pojjr i ng f rom smal I 

P^aker mto arger one). Now look at theni. Now you |ak/i the on. 
v^'th more Coke to drink. ' 

Po^s it (really) get to be leSS to dr]^\, when I put it in here 
U^^ger beaKerj? now does th^t happe^? 
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If ^ ^ Conservation response to the r^admi n i s tercd I tern 1, H 

^ot^ld you tell that had more to drink? 

I 

v/h}^h fiad niore before I poured it here (pointing to larger hc^\e^)l 
M <^hangc when it's poured in here (larger beaker)? 
.(E^)t.%^^ $ to drink the Coke he chose.). . 
> Scpr jnc] 

yji^Ye Scored as passing ( + ) or failing (-) each of the foli^^ing 

^^^yJ^^s memory question correctly 

^; (J^^r^^tly predicts constant relationship of quantities af^^^ 
i^CiinSfo, L ioii v;iLh op^qua container's (Correct on Predicti^^ 
(ju^^tion A a_nd b) 

3 » >|i/^t^^^.£'^ril§£^^ 



Q2) 



^ke^ Conservation response on Ql or Q2 (Note: Vac i 1 1 at 3c7^ in^V 
^^V^ '^or ^3n S scored -f jf he drinks the greater quantity 

r n9) ' -^7 



^: 5^V5 transformed quantity did not get to be less/more to d^'hf^ ^0 
postulstions of the question 

5. 4r^^^jL§j- Jg-Onse^rves w ith helj g, 

^: ^) C^^serv^s on Q.1 and q2 

b) C^'^serV<3S on and after help demonstration (or on jf 
o^W one asked) 

fOhp^^ct on Ql and Q2 

^; sf^^w^ no vacillation, no contradiction in choice of greate^ Cju^^h^'ty^ 
n^^^ef' seenn^ to consider posi?, ;bil i ty of inconstancy 

8, '^j^^c^^^^nsj^ncy in sp j te ^gf^knowl 'd qe _pf chang e in level • 
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+ : Correct'V anticipates change in level on pred ? j ^'^ Questions A 
and B apd correctly predicts constancy 

, In adclition> verbalized reasons for choices were ^eo'^^d follows: 

Nonc o nservat I on ^eajqng 

1. Irrelevant r^^aSOp or no reason given 

2. Quantity relationship changed "because you poured 't:>' 
3 . Superna tura'' cause , e.^j • , "It's mag i c . " 

4. Centration o"^ height, e.g., "This one is up to hor^, ^i^j this one 
is down to h^re," "This one is higher." 

5. Centration o"^ v^idth, e.g., "This is skinny, and th U fat-" 
Conservation Rg ^g^onj 

6. Irrelevant reason or no reason given 

7. Ar'P^':^rr!nc<-r i- irrcl event to quantity, e.g,, "It ju^t 'Ooks like more/ 
less." 

8. Identity, e-'9., "It v/as more/less before you poura^ ft.i' 

9* Empirical r^^'^rs ib i U ty , e.g., "If you poured it b^^k (into original 
container), it -^'-Jould be more/less." 

10. Compensation of relations, e.g., "This one is wida'', it^s not so 
high, £jnd th's owe 15 higher so it's skinny." 

11. Addition-Subtraction principle, eog«, "You didn't ^'\6 ^nV more Coke 

in 1V,;" "Ydti didn't pour any back in the pitcher (^^-f^o^^e transformation). 

12. G :Tali2et»^n, e.g.', "it stays the same, no matt^^ W^^t you do." 

RESULTS 

Several 1 in^s of evidence suggest that the set of it^^s presented 
above can be ec^^pted as a description of an invaria developmental sequence 
of acquisition: 

1 . The i_t^gl!ls^^rg^ ordered in. term s of i ncreas i ng ^^i^fj cjiLl_ty * A 
scalogram analy^^'s u5ing Green's (1 956) summary statf^U^^ ^as. performed 
which indicates that the s-sven dichotomous items form ^ fii^tt^an scale 



, (See Table 28 for reproducibilities and indices of consistency). Table 
29 shows the eight perfect scale patterns possible and indicates the number 
of Ss in each ability group found for each scale type. 

2 . ijicreasjjiq s uccess on scale it em s occurs v/ith increasing aq_e_arid 
reTl_eCts,._^ie_ordeT^^ Table 30 indicates that younger children 

tend to score at the lower scale levels and that older children tend to 
Score at the higher levels. This is reflected in an incrrase in mean scale 
score? wi th . increas ing age for bright Ss, but for average Ss only from 
age fiVe to age six (See Table. ^^) . Median ages of scale types. shown in 
Table 29 generally increase as One proceeds from scale level 0 to 7. Table 
32 shc?Ws that the proportion of Ss passing eoch scale item increases with 
age in a regular fashion for bright Ss, h.;t for average Ss , the regularity 
applies only to the comparison between f: s ^nd six-year-olds. The small 
amount of change even for bright Ss from age six to seven suggests that a 
broader age range Is necessary to fully explore the existence of the age- 
wise progression for this scale. However, analyses of variance indicate 
that age is a significant factor in performance (^=7 .07 ,df=2 .86,p < .002 
for bright and average groups). 

3 • RcitesMjig, of_ a small numfc?r of Ss after ow^ year shows a general 
£l^a!:S^>ilon.Al^^ Table 33 indicates that of 19 Ss retested 

after Ohe year, 17 either performed at the same or hit>hor level, and that 
only 2 Ss scared at a lower level the second year, 

Effect of Intelligence on Performance 
"^SS^^^y^^-.-JQl^.^L-^ . Acj gu i s i t i on 

ih^ scalogram analysis was performed separately for each ability group 
ascertain whether the order of difficulty varies for different IQ 
groups Qnd whether the same devel opm^ental sequence applies. The order of 
item d iff icul ty is identical for bright, average, and retarded groups, 



TABLE 28 

•RESULTS OF SCALOGRAM ANALYSIS^ OF CONSERVATION OF CONTINUOUS QUANTITY 



Ratios Computed 


Br ight 


Average 


Reta, ded 


Reproduc i b i 1 i ty 


.98320 


•98157 


.986iiO 


Chance Reproducibility 


.85966 


.85^88 


.88636 


Index of Consistency 


.88029 


.87300 


.88032 



Using Greenes (1956) summary statistics 
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TABLE 30 

PERCENTAGE OF SCALE SCORES: LIQUID CONSERVATION 

(N=lif2) 



Ab i 1 i ty 
Group 


Age 
G roup 


0 


1 


2 


3 


k 


5 


6 


7 


8 




5 (N=16) 


00 


25 


25 


1 2 


06 


19 


1 2 


00 




Bright 


6 (M=16) 


00 


19 


06 


06 


00 


06 


31 


31 






7 (N^-io) 


00 


12 


06 


00 


06 


00 


25 


50 






5 (N=16) 


00 


•63 


1 2 


06 


00 


00 


12 


00' 




Average 


6 (N=17) 


06 


2k 


12 


00 


12 


00 


35 


12 






7 (N=16) 


00 


35 


13 


13 


13 


00 


00 


13 


13 




5 (N=13) 


00 


^6 


5h 


00 


00 


00 


00 


00 




Retarded 


6 (N=16) 


00 


31 


38 


19 


00 


00 


06 


06 






7 (N=16) 


00 


19 


25 


12 


00 


00 


19 


25 
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TABLE 32 



PERCENTAGE CF BRIGHT, AVERAGE AND RETARDED CHILDREN SUCCEEDING 
ON EACH LIQUID CONSERVATION SCALE ITEM AT THREE AGES^ 

Scale I terns 



Abil i ty 
Group 


Age 
Group 


• 1 


2 


3 


k 


5 


6 


" 7 




5 (N=16) 


100 


100 


27 


38 


31 


1 2 


00 


Br ight 


6 (N=16) 


100 


69 


80 


75 


69 


-56 ■ 


38 




7 (N=16) 


100 


81 


81 


81 


81 


69 


56 




5 (N=16) 


1 00 


ko 


13^ 


12 


1 2 


12 


■ 00 


Average 


6 (N=17) 




72 


38 


59 


A7 


47 


27 




7 (N=16) 


100 


38 


56 


38 


25 


25 


12 




5 (N=13) 


100 


kS 


08 


00 


00 


00 


00 


Retarded 


6 (N=16) 


100 


56 


29 


19 


12 


1 2 


12 




7 (N=16) 


100 


75 


56 


50 


hk 


44 


25 



Bright and average Ss are grouped according to chronological age, 
and retarded Ss are grouped according to mental age. 

Vi5 



TABLE 33 



, FREQUENCY AND D 
SCALE SCORES 


RECTI ON OF CHANGE IN LIQUID CONSERVATION 
AMONG SUBJECTS RETESTED AFTER ONE YEAR 
(N=19) 




Score at 


Score at Second Testing 




Fi rst 
Testing 


0 12 3^56 


7 


U 


1 
1 




1 


2 2 1 2 




2 






3 


1 




it 


1 




5 




3 


6 


1 1 





and Table 28 indicates that the set of Items is scalable for all three 
groups a 

Level of Per fornian^ ' 

While IQ significantly enhances the performance of bright Ss In 
comparison to average Ss (f=1 2.^5 ,dr=-1,SS, p< .OOO7) , it does not provide 
average Ss v/ltii an advantage over retarded Ss of the same mental age 
(F=. 17 ,df=1 ,83,p < .68) . Table 31 indicates that the mean performance levej 
of bright Ss is higher than that of average Ss at every age level whereas 
average Ss do not consistently perform at levels higher than retardates. 
The interaction between mental age and !Q for average and retarded groups 
approaches significance ( F=2 . 87 ,df= 1 ,83 , p < . 06 ) ; retardates at mental age 
seven are superior to average Ss at mental age seven, but the reverse is 
true for mental age six. 
Sex Differences 

Although bright and average girls shoVvf a tendency to perform better 
than boys at age five and considerably worse than boys at age seven, the 
sex difference was found not to be statistically significant. 
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C ONSERVATION OF LENGT H 

METHOD / 
Procedures for assessing ability to conserve length were based on 
some of those described by Piaget (i960). Stimulus materials were 
cylindrical colored gum straws. The child was seated at a child- si zed 
desk on which the following series of problems involving pairs of sticks 
(one h inches and one k-^ inches) were presented parallel to his 1 ine of 
sight. 

Procedure 

The first two problems were designed to ash:ess the S's expectancy 
of cons ta ncy in length . The child was asked to predict which of two 
gum sticks was longer when an invisible position displacement left 
equal portions of the sticks in view. Colors of pairs and color of longest 
stick were systematically varied. Also, the pred i ct i on procedure controls 
led for differing tendencies of Ss to center on either near or far ends of 
sticks. 

Pre diction Question A : Two unequal sticks (4- inch yellow and hlr 

inch green) were presented with ends farthest from child al igned. E said: 

Here are two gum sticks. Show me the bigger and longer one. Now, 
when I say so, you can pick the bigger one that has more gum to 
chew to keep. If you don't pick the one with more gum to chew, you 
won't get any this. .time, but you'll get another chance to get gum 
later. Now, before you pick, I put them like this (E placed card 
over aligned ends and pushed the longer stick into visible alignment 
with shorter stick. |s one gum stick longer now? Show me the 
longer one with more gum to chew. 

How did you know that had more to chew? 
Which had more to chew before I covered them? 

Prediction Question B : Two sticks (4-- inch pink and 4-^— inch yeUow) 

were presented with ends nearest the child aligned. E said: 

Here are two more gum sticks.. Shov/ me the bigger one. Now, when I 
say so, you can pick the longer one that has more gum to chew. 
If you don't pick the one with more to chew, you won't get any this 
time. You M 1 get another chance to get gum later. Now, before you 
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pick, I put them like this (E placed card over aligned ends arxl pushed 
the protruding longer stick Into al IgnnicnL with shorter stick). Is 
one gum :>tick loiiger nov/? Show me the longo^^ one with more gum to 
chev/. 

How did you know that had more to chew? 
' Which one, had more to chew befoi'-e I covered them? 

Quest ions A and B , controlling for centration tendencies by moving the 

shorter stick away from S in Item 1 and by moving the shorter stick toward 

S in Item 3- Items 2 and if were given only to Ss who did not conserve on 

Items 1 or 3 in order to provide an opportunity for the child tc recognise 

the contradiction in his selections and to investigate the degree to which 

the S believed the transformation really changed the quantity. 

JLteiTj^l was des iqned_to._e.x p]ore S's ability to conserve when a shorter 

stick was displ j)cecL so , that the end nearest S extended beyond the longer 

one. Placing two gum sticks i nch orange and i nch purple) on the 

table, with the ends farthest from the child aligned, E said: 

Here are two gum sticks. One is bigger than the other. One is 
longer. You don't need to show me, but can you see that one is bigger 
than the other? V/hen I say so, you can pick the bigger one to keep 
or to chew. If you don't pick the biggest one with more gum to chew, 
you won't get gum this time. You'll get another chance to get gum 
later. Now, before you pick, I put them like this (E moved shorter 
orange stick toward child so that it extended about i-Inch beyond 
^ the other stick). Now, look at them. If you can show me the one with 
^ more gum to chew, you may have It. How could you tell it was bigger? 

If S said, "I looked at it," "I saw this was biggest," or similar ambiguous 
response which could refer to a remembrance of which was bigger prior to 
the transformation, E asked: "When did you look/see Ft?" If S said, "I 
measured," or demonstrates by al igning the sticks, E replaced the sticks 
in the transformation position and asked, "But how can ycj tell when they're 
like this?" Finally, the memory question was asked: 'Vhich had more to 
chew before I moved them like this?" 
Q - item 2 was ad ministered onlv to Ss who nonconserved on ! fpm 1 in order 

ERIC _ 

mamam . lo^challenge the ir response and exulore beliefs about the reality and 



causal itv of the Dhg r^ojmrMTon . E said: 

You told me this was the biggest one (pointing to shorter orange). 
(E moved 1 onger ^ purpl e stick toward S so that its end nearest S 
extended about 2- inch beyond the orange one.) Mow show me the biq 
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if S picked the longer purple stick, Item 2a was administered: 

ILeniJ^: (E replaced sticks in original position, with ends farthest 
from chdtl aligned.) Before, you said this (E moved orange toward 
S as in Item 1 so it extended beyond the purple) was biggest. Now, 
(E moved purple toward S as in i rem 2 so it extended beyond orange) 
you say this (pointing to purple) is bigger. Does it really change? 
Does this get to be more gum to chew? How does that happen? 

itgn^3_Jia^esiqned to explorer 's ability to co j35erve_whe n a short er 

stick was displ_aced so that .-he end_f jjrth g s t from S e xtended beyond the 

lon3er_qne. Placing two gum sticks (Vinch purple and ^^-inch pink) on 

the table, with the ends nearest S aligned. E said:: 

Here are two more sticks of gun,. One is bigger than the other. 
One IS longer. You don't need fco show me, but can you see that one 
IS bigger than the other? When I say so, you can pick the bigger 
one to keep or to chew. If you don't pick the biggest one with 
• more gum to chew, you won't get gum this time. You'll get another 
chance to get gum later. Now, before you pick, I put them like this 
(E moved the purple stick oway from S so that its far end extended 
about 2- inch beyond the pir^k stick). Now, look at them. If you can 
show me the biggest one, you raay have it. How could you tell it was 
bigger? 

If S realigned the sticks or gave an ambiguous response possibly referring 
to a memory of the pre- transformat ion state, E probed as described in 
Item 1, aboveo Finally, the memory question was asked: "Which had more 
to chew before I moved them like this?" 

.Item k was administered o nly to Ss who nonconserved on I tem 3 in- order 
to_challen9 e their response and explore beliefs about the reality and 
causality of the phenomenon. This procedure was identical to that of 
Item 2, except that it explores beliefs about the transformation resulting 
from moving the shorter stick away from, instead of toward, the child. 
Item 5 was intended to investigate S's ability to conserve in the 
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^jTtext of '3 5 _oni_ cwhat more di f ficult s i tua t i on where the long er g um st ick 

is bent In an arc so that its end points descri b e a shorter straig ht l ine 

than that o f the shorter stick. Placing two gum sticks (Vinch pink, 

i*nch orange) on tl^e table with ends aligned in accordance with any 

centration expressedon previous items, E'sald: 

See, one is bigger, one is longer? When ! say so, you can pick the 
bigger one with more gum to chew. If you don't pick the biggest one, 
you won't get gum this time. You'll get another chance to get gum 
later. Now, before you pick, 1 put them like this. (E bent longer 
orange stick so that a straight line drawn between the end points 
would be about 3-3A-inches long; end alignment was maintained.) 
Nov;., look at them. If you can show me the biggest one with more gum 
to chew, you may have it.. 

Which was bigger before I bent it? What happened? 

Nbnconservers were further investigated in the following manner. 

(E straightened the longer orange stick and heM the shorter pink 
one.) Now show me the big one. Does it (realfv'r change when I 
bend it? Why (not)? 

I tem 6 was intended to elicit measuring behavior ab. ^wen as provide 
a useful resp onse l atency measurement > Tv:o gum sticks (-'4- Inches and 
inches, of the same color) were presented in a random, non-parallel 
arrangement. E said, "Show me the bigger one*" If S did not measure, 
E said, "Show me how you can tell which is bigger. How can you make 
sure?" If S still did not measure, E said, "If I thought this (child's 
non-choice) is the bigger one, how could you show me it's hot?" If S 
still did not measure,- E said, "Can you measure?" For Ss still not 
measuring, E said, "Put them together so you can really be sure." Measuring 
behavior was carefully noted. 

Scor i nq 

- Ss were scored as passing (+) or failing (-) each of the following 
items: 

1 • Discriminates greater length when two sticks are aligned 




Points to longer sticks when aligned on Prediction Questions 
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• b. Chooses longer stick on QS v/Ith or without aligning 

2 • Remembe rs wh i ch sttck v/as long er before chaii qe in array 

+: Correct on the majority of memory questions (Which had more before?) 

3» » tixpects constan cy of length 

+ : Predicts correctly that stick shown to be longer v;hc-'> in alignment 
is still longer when card covers non-aligned ends on both presenta- 
tions 

Mote: Code "c" to indicate specific spontaneous reference to 
covered ends. 

h . Conserves le ngth in disalignment 

+: Selects longer stick when shorter is advanced away and when advanced 
tabard (takes longer on Ql , Q2, and Q3c) 

5 • Conserves length in deformation 

+: Selects longer stick when it is bent (takes longer on Q5) 

6p Be'i ieves quantity of gum does not really change 

+ : Says quantity did not really get to be more gum to chew, did not 
really change, on all postulations of question 

7 • Conserve s le ngth w i th certa i nt y 

Shows no vacillation or uncertainty in selecting longer stick; 
does not remeasure to check choice (remeasuring to demonstrate or 
prove to E which is longest does not warrant a score of '^-'^ here)» 

In addition, verbal reasons for conservation were scored as follows: 

1. Irrelevant reason or no reason given, e.g., "It's more," *'lt's longer," 
"it didn't change." 

2. No verbalization, but S realigns to demonstrate. 

3. Position, shape, or card cover are irrelevant to quantity, e.g., "It 
just looks like it's bigger," "That doesn't matter; it's still bigger," 
"You just moved/bent it," "You can move it and measure it." 
Identity, e.g., "It was bigger before," "I remembered how it was at 
first," "I saw it before," "When it was up there, it was bigger," 

"It 's made bigger." 



5. Empirical reversibility, e.g., ''If you put it here, it would come to 
here (indicating end differential)," "You could unbend it." 

6. Compensation of relations, e.g,, "It's bigger up here but smaller 
* down there . " 

7. Addition-subtraction principle, e.g., "You can't make that longer 
unless you get some more gum," "It can't change unless you break off 
some." 

8., Generalization, e.g., "No matter what you do, it stays tlie same size," 
"This is always biggest," '"!t wouldn't change; it's still smaller," 
"It would still be the same." 

Resul ts 

A scalogram analysis (see Table 39) using Green's (1956) 'summary 
statistics indicated that the set of seven Items presented above forms a 
Guttman scale. Table 40 presents the frequency of Ss passing and failing 
each scale item and frequency of bright, average, and retarded Ss at each 
seal e 1 evel . . 
JDeyel opmental Sequence 

Although the need for a broader age-grange attenuates a firm conclusion 
Concerning sequence of acquisition, several lines of evidence suggest that 
the scale may be tentatively viewed as describing a developmental sequence 
of -acquis i t ion. 

1 • The items are ordered in terms of increasing diff iculty . Tab 1 e 
39 shows reproducibilities and indices of consistency which indicate that 
the seven items are ordered in terms of their difficulty. 

2 • A general i nc reas in q success on scale items occur s with increasing 
age and reflects the order of difficulty . Table ^1 shows a clear ag/e 
increase in mean level of performance from age five to age six, but either 
no change or a decrease from age six to age seven. The age effect is 
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TABLE 39 

RESULTS OF SCALOGRAM ANALYSIS'" OF LENGTH CONSERVATION ITEMS 



Ratios Computed 


Br ight 


Average 


Retarded 


Rep*"oduc ib i 1 t £y 


.98607 


.98't98 


.97778 


Chance Reproducibility 


.91322 




.88563 


index of Consistency 


.839A7 


.88^06 


,80571 
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Significant for bright and average groups (F=8.12, 86, p<.OOOS). Tliesc 

age trends are also reflected in Table hi vyhich shows percentage of scale 
scores at each age level and in Table ^3 v;hlch shows the percent ,^ge of Ss 
succeeding on each scale item. The need for a sample of younger Ss in 
order to assess the scale's age relatedness results from the fact that no 
S fails the easiest scale item, and only three Ss fail the second scale 
item. Broadening the sample to older Ss tfian those studied here (especially 
with regard to average Ss.) would clarify whether the scale Is not age- 
related in terms of progression or whether progre5S occurs so slowly and 
with such oscillation during the years six and seven that these years 
should be viewed as unitary. It may be that the regularity in age change 
is visible when broader age-ranges are grouped. 

3 . Retestinq of a small number of Ss after one year shows a gcner a.l. 
progression along th e scale. Table presents the frequency distribution 
of scale scores at first testing and again one year later. Eight of the 
nineteen Ss remained at the same level the second year as the first year. 
Eight Ss performed at a higher level the second year, and three Ss appear 
to have regressed. While more longitudinal data is needed to ascertain 
whether the sequence described by the scale can be viewed as one which 
individuals must pass through in an invariant fashion, it seems a promising 
direction of further inquiry inasmuch as it accounts for performance 
fhang.e for most Ss. 
Effect of IQ on Performance 

1(1 is not as potent a factor as mental age with regard to level of 
performance on this length conservation task. Bright children perform at 
significantly higher levels than average children (F=9. 75 , df =1 , 86, p < 
.0025), especially at ages six and seven. However, the difference between 
,9^" average and retarded Ss of the same mental age is not significant. 
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TABLE k2 

PERCENTAGE OF BRIGHT, AVERAGE, AMD RETARDED SUBJECTS AT THREE AGES^ 
SCORING AT EIGHT LENGTH CONSERVATION SCALE LEVELS 

(N=1it3) 



I terns 



Abil ity 
Group 


Age 


0 


1 


2 


3 


k 


5 


6 


7 




5 


(N=l6) 


00 


CO 


1 9 


1 2 






00 


3 1 


Br ight 


6 


(N=16) 


00 


00 


00 


00 


00 


06 


06 


88 




7 


(N=l6) • 


00 


00 


06 


00 


00 


■ 06 


00 


88 




5 


(N=17) 


00 


00 




00 


1 2 


05 


00 


in 


Average 


6 


(N=17) 


00 


00 


06 


18 


12 


00 


00 


6i+ 




7 


(N=16) 


00 


00 


1 2 


38 


06 • 


00 


13 


31 




5 


(N=13) 


00 


00 


23 


15 


30 


15 


08 


08 


Retarded 


6 


(N=16) 


00 


06 


06 


38 


12 


07 


00 


31 




7 


(N=16) ■ 


00 


00 ■ 


19 


00 


1 2 


13 


06 


50 



^Bright and average Ss are grouped according to chronological age, 
and retarded Ss are grouped according to mental age- 
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TABLE k3 

PERCENTAGE OF BRIGHT, AVERAGE, AND RETARDED SUBJECTS AT THREE AGES^ 
. SUCCEEDING ON EACH LENGTH CONSERVATION SCALE ITEM 

(N-143) 



Abi 1 i ty Group 


Age 


1 


2 


3 


k 


5 


6 


7 




5 


(N = 16) 


100 


1 00 


67^ 


69 


31 


11^ 


31 


Bright 


6 


(N-16) 


100 


100 


9^^ 


100 


TOO 


100 


88 




7 


(N=16) 


100 


1 00 


9^+ 


3k 


88 


Sk 


88 




, 5 


(N=17) 


100 


100 


60 


59 


ifl 


22 


k^ 


Average 


6 


(N=17) 


100 


9^+ 


8if 


71 


76 


69 


Qk 




7 


(N=16) 


100 


1 00 


81 


56 


kk 


kk 


31 




5 


(N=13) 


100 


100 


76 


5if 


30 


23 


08 


Retard eel 


6 


(N-16) 


100 


Sk 


81 


50 


31 


kk 


3 T ' 




7 


(N=16) 


100 




81 


75 


75 


'62 


50 



Bright and average Ss are grouped according to chronological age, and retarded 
Ss are grouped according to mental age. 
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FREQUENCY OF LENGTH C CMSERVAT I ON SCALE SCORES OBTAINED 
BY SUaJECTS RETESTED AFTER ONE YEAR 
(N=19) 



First 
Test i ng 
Scale Score 


0 


Second 
1 2 


lesting Scale 
3 ^ ' 


Score 
5 6 


7 


.0 












1 
















• 1 


1 




3 


3 , 












if 








1 


2 



Thus, when mental age is controlled, a higher I Q. is no advontacie in this 
developmental task, at the age levels studied. 
.Effect of Sex on Performance 

No statistically significant sex differences appeared in performance 
on this task, although for bright Ss particularly, girls scored at lower 
levels consistently, and the difference between boys and girls v/idens with 
i ncr eas ing age . 



CONSTANCY OF GENER IC l_nniTj_TV 
METHOD 

The procedures used to investigate children's beliefs about the 
constancy of generic id, ived "f rom pilot v/ork -y Kohl berg 

(1963) and from a stud>, " O^oS) . Plasticized black ai, hite 

glossy pictures of the unmasked live black cat were retouched to either 
remove or accentuate whiskers in the prints for test items 2, 3, and k. 
Five pictures showed the animal as follows: 

1. Side view of cat with whiskers accentuated, in standing position 

2. Cat with whiskers accentuated, in crouch i ng pos i t i on 

3. Side view of cat (same as in 1) with whiskers missing 

h. Cat with v/hiskers missing, in crouching position (same as in 2) 
5. Side view of cat wearing dog mask 

Procedu re 

Item 1 wag designed to explore the child's belief about whel-her_ a 
desire for identity change would be sufficient to brin g about a real change 
in identrtv. E presented Picture 1 and asked: 

If this cat really wants to be a dog, can he? 

( I f S says no) : Why not? 

(If S says yes): Would he be a real dog? Why (not)? 

Item 2 explored the child's belief about whether one behavioral 

change would be sufficient to bring about a real change in identitv . 

E presented Picture 2 alongside Picture 1 and asked: 

If this cat (pointing to Picture 1) barks like a dog (pointing 

to Picture 2), what would he be (pointing to Picture !)? Would he 

be a cat or a dog? 

(If S says dog): V/ould he be a real dog then? Why is that? 

Item 3 explo red the child's bel i^-f about whether one change in a 
physical characteristic would be sufficient to bring about a re al change 
.In identity. E presented Picture 3 beside Picture 1 and asked; 
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If this cat (pointing to Mcture 1) had his v;hisl<ers cut off 1 Tke 
a dog does (pointing to Picture 3), what would he (pointing to 
Picture 1) be? V/oulcl he be a cat or a dog? 

(If S says dog): Would he be a real dog then? Why is that? 

' Item ^ focussed on the child's oel ief about whether the combination 

of_one Seha vioral and one physical change would be sufficien t to result 

in ide ntity cfiange. E presented Picture h beside Picture 1 and asked: 

What if this cat (pointing to Picture 1) has his whiskers cut off and 
barks like a dog (pointing to Picture k)l What would he be? Would 
he be a cat or a dog? 

(if S says dog):^^ould he be a real dog then? Why is that? 

Item 5 e x plop^t he c hild's belief about wheth er two changes in • 

pj2ysj_c_al__ap_p_ earance would be sufficient to bring about a real change in 

ident i ty > E presented Picture 5 alongside Picture 1 and said: 

This cat (pointing to Picture 1) meows-- it doesn't bark--but if he 
has his whiskers cut off and his head is like a dqij (pointing to 
Picture 5) what would he be? Would he be a cat or dog? 

(If S says dog): Would he be a real dog then? Why is that? 

Ite m 6 was designed to ass ess the child's belief about whether the 

two chang es In physical characteristics plus the change in behavior would 

be suffic i ent to bring about identity change . The pictures used are the 

same as for I tern 5. E said: 

What if this cat (pointing to Picture 1) has his whiskers cut off, 
his head like a dog, and barks like a dog? V/hat would he be? V7ould 
he be a cat or dog? 

(If S says dog): Would he be a real dog then? Why is that? 

Item 7 was a limits-testing question included to explore the exte nt 
t o which the child believed that change in Identity does o r could happen 
in the real world . E s a i d : 

Could that really happen? Could a real cat change into a real dog? 
Why (not)? 

(if no response or S said he didn't know): V^hat if a real cat 
(E described change or changes to which S had admitted a change 
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in identity)? V/oulcl a real cat be ^ real dog then? V/hy (not)?^ 
It should b:^. noted that E did as little suggestive questioning as possible 
beyond the stimulus question. The question, "Would he be a cat or dog?" 
was'givcn only when S did not respond to the question, "What v/oul d he be?" 

Scor i nq 

Ss were score ' v ssing ( + ) ' pr f a f 1 f ng (-) each of the following 



i terns : 



EKLC 



j . At least resists suggestion that cat will becone dog (entire interviev/ ) 

a. Says he docsn^t v/ant it to (be a dog, bar l<, .etc . ) 

b. Says animal is cat on any question, or is not real dog or not sure 

c. Says he doesn't look like a dog 

d. Says one picture is cat, and one is dog 

e. Says is neither cat nor dog; may suggest another identity (includes 
"pretend") 

f. Suggests counter cat-attributes or lack of some dog^-attr ib.ute 

g. Contradicts specific suggestion in question; e.g., 
0.1 : He wants to be a cat 

0.2: People don't cut his whiskers off 
03: Cats don 't bark 

h. Says animal is both cat and dog, or partly cat and partly dog 

i . Says he 's noth i ng 

j. Says don't know what he is, not sure, maybe 

k. Gives moral reason 

1. Simply "cannot change" 

m. Magic, "ghosts," etc. 

n. States constancy principle 

o. Irrelevant statement 

Everybody would know. . . 

2, Says cat will not change to new identity at some point (or other non - 
cat Identity ) 

Plus is given on this item if a subject says the cat can^t be a dog on 
any Questions. (This allows differentiation between children who fail 
only half of Item h or 5; those who say a cat can't be a dog on Question 
2 and 3, or on Question k or 5, will thus receive a higher scale score 
than those who say the cat can be a dog on both questions in the item.) 

3 . Says cat cannot be a dog if it v/ants to 

a. Says no on Q1 

b. Says yes, but says can't be real dog on Q1 

k . Says cat will not be a dog if whiskers are cut off like a dog, or if- 
he barks 1 i ke a dog . 

' a. Says animal is cat on both Q2 and Q3 

•b. Says animal is dog, but says is not real dog on Q2 and Q3 
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5 • Says a change fr om a cat into a dog cannot really happen . 

^ • Ipys cat win n o_t: be a clog if w hj_s kers^ a re cut o ff a nd he b ar ks ] ike 

a_dog, or if he meows but has h is whiskers cut off and th e head is like 
a dog . " 

•a. Says animal is cat on both and Q5 
b. Says animal is dog, but not real dog on and Q3 

7 • Say s_ca ' ]_1 not be a dog if his i.hiskers are cut off, his hea d is 
_and he barks like a doq > " ' 

a. Says animal is cat on Q.6 

b. Says animal is dog, but not real dog 

8 . Says ani mal is_ still a cat throughout the inter view, wit:h sfahllif-y . 

a. Never says animal would be a dog, or always says it would not be 
a real dog. 

(This itemXallows differentiation between subjects whose conserva- 
tion respon^x^s never waver and those who succeed on all items but 
who give o nof>conservat i on response at some point and then change 
to a conservation response.) 

\^ 

In addition, verba] reasons were scored as follows: 

1. No reason given. A cat Ys^ be] ieved to change into a dog If it looks 
or acts 1 i ke a dog. \ 

\ 

2. The possibility of change is rV^sisted and may be partially denied, 

\ 

. but conclusion is an admission o'f^change. 

3. Appearance is irrelevant to identit'y, e.g., "It just looks like" a 
dog . ^"^^ 

k. Additional attributes are mentioned to cocmter suggested changes, 
e.g., "He wants to be a. cat," "Cats have longV tails." 

5.. Absolutistic denial of change, e.g., "God made itN;hat way," "it 
has to stay a cat." 

.6. Identity constancy, e.g., "It started out a cat, and i t h^Kto stay 
a cat." 

Resu 1 ts 

A scalogram analysis (See Table h5) using Green's (1956) summary 
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staustics vias performed which indicated that the set of eight dichotomous 
items presented above forms a Guttman scale. Table ^f6 presents the 
fr cjucncy of Ss passing and failing each scale item and the freqirency of 
bright, average, and retarded Ss at each scale level. Several lines of 
evidence suggest that this scale does describe a developmental sequence 
of acqu i s i t i on. 

1 . The i t iii-s arc ordered in terms of 'increasing difficulty .. Tabl e 
k5 shows reproducibilities and indices of consistency which indicate that 
the eight items are ordered from least to most difficult and that subjects 
passing a particular scale item may be expected to pass all easier items. 
Similarly, subjects fi;iling an item may be expected to fail all harder 
i terns • 

2- Increasing success on scale items occurs with incre asing age and 
ngf 1 e_cts JLhe order of difficujjv. Table hy shows that younger Ss generally 
tend to score at lower scale levels while older Ss tend to score at higher 
levels. Table ^[8 shov/s an age-wise fncrease in mean performance at each 
age level for bright children, but an increase for average children from 
only age five to age six. The analysis of variance indicated a statistically 
significant age effect (F=3.17, df=2, 86, p<.05), but the interaction of 
sex and IQ with age attenuates this finding (F=3.22, df=2, 86, p<.045). 
Nevertheless, the regularity of age changes, particularly for bright Ss, 
in percentage of Ss succeeding on scale items (See Table ^9) still suggests 
that an age--devel opmental sequence described by the scale may exist. 
Again, the possibility appears that average children may be on a develop- 
mental plateau at ages six and seven and that a broader age-range is 
needed in order to make the age-developmental trend visible. 

3 • Retestinq of a small number of- Ss after one year shows a general 
progression along the scale. Two Ss remained at the same level of 
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TABLE k5 

RESULTS OF SCALOGRAM ANALYSIS^ OF GENERIC IDENTITY ITEMS 



Ratios Computed 


Br ight 


Ave rage 


Re tarded 


Reproduc i b i 1 i ty 


.96875 


.969388 


.98296 


Chance Reproducibility 


.898ifg 


.908527 


.87506 


Index of Consistency 


.6921^1 


.6653if 


.86361 



Us i ng^ Green 's suimiary statistics 
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TABLE k'j 

PERCEMTAGEgOF BRIGHT, AVERAGE, AMD RETARDED SUBJECTS AT 
THREE AGES SCORING AT NINE GENERIC IDENTITY SCALE LEVELS 

(N-li(2) 



1 

Ad 1 1 i ty Group 


Age 


0 


1 


2 


3 


h 


5 


6 


7 


8 




5 






00 


00 


19 


25 


25 


06 


06 


- 19 


Br ight 


6 


(N=T6) 


JO 


00 


00 


12 


19 


06 




UD 


i 1 




7 


(N- 1:6) 


oo 


00 


00 


12 


06 


06 


06 


1 2 


56 




1-5 




00 


oo 


00 


k7 


i(1 


00 


06 


00 


06 


Average 


6 


(N=17) 


00 


12 


00 


12 


2k 


24 


00 


06 


2h 




7 




00 


00 


00 


kk 


25 


12 


06 


00 


12 




5 


(N=13) 


00 


00 ; 


15 


hS 


23 


00 


00 


00 


15 


Retarded 


6 




00 


00 


00 


50 


00 • 


00 


12 


00 


38 




7 


(M=15) 


00) 


00 


00 


13 


ao 


13 


13 


00 


ho 



I'J^^^ ^"""^ average Ss are grouped acconfting to chronological age, and retarded 
Ss are grouped according to raental age. r.taraea 
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TABLE ^9 



PERCENTAGE OF BRIGHT, AVERAGE AND RETARDED SUBJECTS AT THREE AGES^ 
SUCCEEDING ON EACH GENERIC IDENTITY SCALE ITEM 

(N=1^3) 



Ab 1 1 I ty G roup 


Age 


1 


2 


3 




5 


6 


7 


8 




5 


(N-16) 


1 UU 


1 00 


100 


62 


62 


38 


25 


25 


Br igh t 


6 


(N=16) 


100 


100 


100 


75 


81 


44 


56 


31 




7 


(N-16) 


1 00 


100 


100 


81 ■ 


81 


75 


69 


62 




5 


(N-17) 


100 


100 


9^ 


18 


44 


18 


1 2 


6 


Average 


6 


(N-17) 


100 


88 


88 


71 


47 


35 


29 


29 




7 


(N=16) 


100 


100 


100 


50 


31 


19 


19 


12 




5 


(N=13) 


100 


100 


76 


23 


23 


15 


30 


15 


Retarded 


6 


(N=16) 


100 


100 


100 


50 


50 


44 


44 


38 




7 


(N=15) 


100 


100 


100 


so J 


67 


46 


53 


40 



Bright and average Ss are grouped according to chronological 
retarded Ss are grouped according to mental age'. 
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performance, 11 progressed, and 6 appear to liave regressed, hwever, 3 
of the Ss appearing to have regressed moved from a non-scale Type k to 
a Scale Type 3, so these Ss probably should not be viewed as really 
regressing. The scale accounts for change in performance of most of the 
retes ted Ss . 

Eff ect of I Q. on Performance 

Bright Ss perform at s i gn i f i cant 1 y. h i gher levels than average children 
of the. same chronol og r cal age (F=l8.77, df = 1 , 86, p<.000l), even when the 
sex-age- I Q. interaction effect is removed. The higher level of performance 
of retarded Ss in comparison to average Ss of the same mental age approaches 
significance (F=2.78, df=1 , 82, p.<.099)- This suggests that not only is 
higher I Q. no advantage In the development of generic identity, but older 
chronological age is a facilitating factor in this development. 
Effect of Sex on Performance 

No significant sex differences in performance appeared., but the sex 
effect approached significance for average and retarded Ss (F=3.^^3, 
df ==1 , 82, p<.068), and the interaction of age with sex approached signif- 
icance (F=2.39, df=2, 82, p<.098). There is a general tendency for girls 
to perform better than boys at younger ages here, but less well than boys 
at age seven (mental age Seven in the case of the retardates). For bright 
and average Ss, the sex-age-ld interaction (F=2,88, df=2, 86, p < ,06) 
approaches significance,, but this is due to the tendency of sex to interact 
with the primary effect of age which remains a significant factor in 
performance even after removing all interaction and other main effects 
(F-3.13, df=2, 86, p < .05). 
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TABLE 50 

FREQUENCY OF GENERIC IDENTITY SCALE SCORES OBTAINED BY SUBJECTS 

RETESTED AFTER ONE YEAR 
(N=19) 



First Second Testing Scale Score 

Testing 

Scale Score 0 1 2 3 4 5 6 7 S 



0 
1 

2 
3 

k 

5 
6 

7 
8 



2 
1 



2 

2 
1 
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SIBLING £G 0 C E N TR I S h\ 
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METHOD 

r 

The method used in assessing the ability to take a non-egoccn t r i c 
view with regard to siblings was almost parallel to that used by Piaget 
(1928). 

Procedure 

E asked the following questions if S was a boy; 

1. How many brothers do you have? What are their names? 

2. How many brothers does (e used name of S 's brother) have? 

If S had no brothers, E asked the same questions about sisters. Finally, 
E ascertained whether S had a sibling younger than himself. A parallel 
form was used for girls, substituting "sjsters^' for '^brothers." 

Scor i nq 

Ss were scored as passing (+) or failing (-) each of the following 
I terns : 

1 . Knows br other/sister are terms restricted to family me mbers 

Names no non-family members as siblings (pets may be included) 

2 . Understands bro ther/sister as relational to ^ej_f 

+ : Does not name self when asked number or names of siblings; sib 
be] ongs to h im 

Note: Some Ss seem to interpret "How many brothers/sisters do you 

have?" as "How many are in your family?" They go on to differentiate 

self from siblings In such a way as to indicate that they distinguish 
s ibl ing terms from terms "g irl s/boys . " 

3 • Understands brother/sister as relational to sibling 

+: Sees self as belonging to sibling, e.g., "He has me for a brother," 

"I'm his brother," but may say "No" to whether • has an/ 

brothers/sisters, or gives contradictory responses, e.g., incl jdes 
self as own brother and as brother's brother. 

^* Understa nds brother/sister as totally reciprocal terms 

+: Does not include self as own brother/s ister 

Says sibling has sibling/s (Says sib has same number of sfbs as 
he does h imsel f ) 

Includes self as sfbling^s sibling 
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If response was contradictory and conLalncd any Indication of non- rec Iprocily , 
it was scored on Item 3 and on I tern ^f. 

Resul ts 

* A scalogram analysis using Greenes (1956) summary statistics was 
performed (See Table 51 fur reproducibilities and Indices oF consistency) 
which indicated that the set of four I terns presented above forms a Guttman 
scale. Table 52 shows the median age and frequency of bright, average, 
an' retarded Ss at each scale level. 
Jjevel opmen ta 1 Seq uent ; a 1 I t y _of__AcQu I s I t I on 

The findings do not strongly support a conclusion that the Guttman 
Scale describes a deve 1 c-menta 1 sequence of acquisition. However, neither 
do they suggest a negative conclusion, but rather that a broader age-range 
needs to be sampled. The evidence on the critical points necessary to 
consider with regard to developmental sequent ia 1 i ty is as follavs: 

!• Order of d If f icu l ty: The Items are ordered in terms of Increasing 
d if f icul ty,. as indicated by the scalogram analys Is results in Table 51. 

2. Age-wise progression along the scale : Mean scale scores for 
bright, average, and retarded Ss shown in Table 53 indicate no regular 
increase in performance with increased chronological age, and the analysis 
of variance showed no statistically significant age effect for bright and 
average groups. Table 5^ shows little difference in the age distribution 
of scale scores, and Table 55 similarly shows little difference in the 
percentage of Ss succeeding on scale items at different age levels. However, 
It is clear that development of relativity of perspective with regard to 
sibling relationships is generally completed later than age seven, especially 
by average children. Therefore, the age similarity in performance may 
simply reflect a period of no developmental change. Thus, a broader age- 




range needs to be sampled to determine whether an age-wise progression does 



TABLE 51 



RESULTS OF SCALOGRAN ANALYSIS OF SIBLING EGOCENTRISM ITEMS 

I 





Bright 


Average 


Retarded 


Ratios Computed^ 


(N=46) 


(N=i45) 


(N=39) 


Reproduc i b i ) i ty 


.99^57 


.98889 


.9615^ 


Chance Reproducibil Ity 


.93762 


.9^077 


.90533 


Index of Consistency 


.91295 


.Ql2h2 


.5937^f 



^Using Green's (1956) summary statistics 
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TACLE S'-i 



PERCENTAGE OF SIBLING EGOCEMTRISM SCALE SCORES OBTAINED BY 
BRIGHT, AVERAGF, AND RETARDED CHILDREN AT THREE AGES^- 

(N=136) 



1 

Abi 1 i ty Group 


Age 


0 


1 


2 


3 






5 


(N=15) 


CO 


07 


26 


07 


60 


Bright 


6 


(N=16) 


00 


00 


25 


12 


63 




7 


(N=15) 


00 


07 


33 


00 


60 




5 


(N=16) 


12 


00 


31 


50 


07 


Average 


6 


(N=17) 


00 


.2k 


35 


18 


23 




7 


(N=15) 


00 


06 


53 


13 


28 




. 5 


(N=12) 


00 


17 


33 


25 


25 


Retarded 


6 


(N=15) 


00 


20 


^0 


07 


33 




7 


{N=15) 


00 


20 


26 


20 


3^ 



^Bright and average Ss are grouped according to chronological age, 
and retarded Ss are grouped according to mental age. 



TABLE 55 



PER. ,1AGE BRIGHT, AVERAGE, AMD RETARDED CH1LC;REN SUCCEEDING 
ON EAC^^ SIBLING EGOCENTRISM SCALE ITEM AT THiREE AGES^ 



I terns 



AD 1 y Oroup 


■ 

Age 


1 


2 


3 


k 




5 


(N= 


=15) 


100 


86 


66 


66 


3r ight 


6 


(N= 


M6) 


100 


TOO 


75 


62 




7 


(N= 


= 15) 


100 


93 


60 


60 




5 


.(N= 


T6) 


88 


88 


60^ 


06^ 


Average 


6 


(N= 


17) 


100 


.76 


^6^ 


26^ 




7 


(N= 


15) 


100 


80 


if6 


33 




5 


(N= 


12) 


100 


63^ 


63^ 


45^ 


Retarded 


6 


(N= 


15) 


100 


73 


50^ 


33 




7 


(N= 


15) 


100 


60 


53 


53 



'Bright and average Ss are grouped according to chronological age, 
and retarded Ss are grouped according to mental age* 

^=15 
^N=i 1 



occur . 

3- Longitudinal progression! Table 56 hows scale scores of Ss 
retested after one year. Of the 18 Ss (one v/as unscorable on the second 
test), 10 Ss scored at the same level or both testings, 3 Ss scored at 
higher levels on the second testing, and 4 Ss scored at lower levels on 
the second testing. Again, the findings are equivocal regarding age pro- 
gress ion . 

Effect of 10 on Performance .^s 

Table 53 shows a higher level of performance for bright Ss at every 
age than for average Ss. This difference is statistically significant 
(F=12.8i|, df=l, 82, p<.0006). However, the comparison between average 
and retarded groups where mental age Is controlled, shows little difference 
in performance, and this difference is not statistically significant. 

Effect of Sex on Perfo rmance 

Although bright and retarded girls tended to perform slightly better 

than boys in their IQ groups, average girls tended to perform slightly 

less well than average boys. No sex differences were statistically 

s ign if icant . 

Beciprocitv with 1 i ke-Sax and Unlike-Sex Siblings 

Table 57 shows the percentage of bright, average, and retarded children 
who understand the reciprocity of sibling relationship with unl ike-sex 
siblings and with like-sex siblings. For all IQ groups, it appears somewhat 
easier to understand the reciprocity when it pertains to a sibling of the 
opposite sex. However, since most Ss did not have siblings of both sexes, 
these percentages do not provide a direct comparison for individual children. 
Table 58 shows the results when only the kk Ss having both like-sex and 
unl ike-sex siblings are corssidered. Thirty-one Ss are consistent in their 
understanding of reciprocity for like-sex and unl ike-sex siblings; they 
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TABLE 56 

FREQUENCY OF SIBLING EGOCENTRISM SCALE SCORE OBTAINED 
BY SUBJECTS RETESTED AFTER ONE YEAR 
(N=18) 



ERIC 



First 


Second Testing 


Scale Score 


Testing 






Scale Score 


0 1 2 


3 k 


0 


1 




1 






2 


1 5 


1 


3 


1 2 


2 1 






k 
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TABLE 57 

PERCENTAGE OF BRIGHT, AVERAGE, AND RETARDED CHILDREN WHO UNDERSTAND 
RECIPROCITY OF SIBLING RELATIONSHIP FOR UNLIKE-SEX AND LIKE-SEX 

SIBLINGS, BY AGE^AND SEX 
PERCENTAGE RECIPROCAL WHEN Q RE: 







UNLIKE-SEX SIBLINGS 


LIKE-SEX SIBLINGS 


Ab i 1 i ty Group 


Age 


Boys 


Girls 


Al 1 


Boys 


Girls 


Al 1 




c 


^IN 1 D y 


00 


67 


67 


50 


80 


61 


Br ight 


6 


(N=16) 


86 


80 


83 


50 


67 


58 




7 


(N=16) 


d7 


bU 


63 


mO 


100 


67 




Al 1 


Ages 


76 


69 


73 


hi 


80 


62 




5 


(N=17) 


^0 


00 




:>^' 00 


00 


00 


Average 


6 


(N=17) 


75 


00 


38 


1^ 


67 


30 




7 


(N=16) 


75 


60 


67 


50 


20 


36 




Al 1 


Ages 


61 


23 


kl 


20 


27 


23 




5 


(N=13) 


67 


50 


57 


^tO 


^tO 


^tO 


Retarded 


6 


(N=16) 


^0 


50 


^5 


^3 


50 


i(6 




7 


(N=16) 


60 


75 


. 67 


ijO 


71 


58 




All 


Ages 


53 


57 


56 


^tl 


55 


^9 



Bright and average Ss are grouped according to chronological age, and retarded 
Ss are grouped according to mental age. 
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TABLE 58 

RELATIVE DITFICULTY OF RECIPROCITY RELATION FOR LIKE-SEX AND UNL IKE-SEX 
SIBLINGS: FREQUENCY OF BRIGHT, AVERAGE, AND RETARDED CHILDREN 
' HAVING SIBLINGS OF BOTH SEXES 







L i ke"Sex S i bl i ng 




Unl Ike-Sex 




Unrec i procal 


Rec iprocal 


S i bl i ng 




(-) 


(+) 


Br ight 




3 


0 




+ 


5 


3 


Average 




if 


0 




+ 


6 


2 


Retarded 




8 


1 




+ 


1 


11 



ERIC 
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are cither reciprocal for both or unreciprocal for both. Of the remaining 
13 Ss who are reciprocal for one and unreciprocal for the other, only one 
retarded S was reciprocal for the like-sex sibling and unreciprocal for 
the unl ike-sex sibling* Thus, it does appear that reciprocity v/ith regard 
to a sibling of the opposite sex is an easier cognitive task than for a 
sibling of the same sex. 
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CONCEPTS OF MAGIC ■ 
METHOD 

The procedure used to investigate children's notions about magical 
causality was developed by Kohl berg (1966). The task utilizes a red 
velvet magician's change bag whose handle can be locked so that the double 
lining cannot be reversed. 

Procedure 

Tjie first part of the interview focuses upon the child's spontaneous 

reactions to the "transformation" of a small toy cat (about 2 inches tall ) 

into a hollow, flexible rubber bird (about 6 inches tall ). The child's 

reactions were observed, and E's further questions were designed to clarify 

the child's beliefs concerning the reality and causality of the change. 

E showed the bag (which had the bird concealed in the hidden compartment) 

to the child and said): 

Now this is a special bag that makes funiry things happen. See this 
cat? Take the cat and put it in the bag. Go ahead. Put it in the 
bag. What do you think will happen to the cat? Abracadabra Allakazam 
(making circular motions over the bag)! (E turned the handle of 
the bag surreptitiously so that the inner lining covered the cat and 
revealed the bird.) Look what happened (E took out bird). Look at 
that. Where is the cat? What happened to the cat? (E turned the 
bag inside out.) I don't see it. 

Did the cat really turn into a bird? 

Is it still the same? Is the cat inside the bird? 

How did it happen? What made it turn into a bird? 

The second transformation of the bird back into the cat was primarily 

designed to provide E the opportunity to palm the small cat and lock the 

handle, in preparation for the last part of the interview. However, this 

did provide further opportunity to observe the child's reactions, and E's 

questions were designed to explore the child's willingness to accept the 

suggestion of/a magical cause. E said: 

Let's put the bird back in the bag. Abacadabra Allakazam? (E turns 
the handle surreptitiously and takes out the cat.) 

How did It happen? How did it work? 



V/as i t mag ic? 

(if S said It was magic): V/as it pretend or real magic? 

The final part of the interview v/as designed to obtain behavioral 

evidence v/?th regard to the child's belief about the cause . E said: 

Nov/ I Ml put. the cat back in the bag (E put hand with cat in tlie 
bag, withdrew it without leaving cat in bag, and kept It concealed.) 
Abacadabra Allakazam (c motioned in circular fashion over bag, turned 
handle and locked i t ) There, It's the bird again. Nov;, can you 
do it? Change the bird back into a cat. Go ahead and try. 

(if S did not try): Make it change into a bird, and |Ml give you 
some candy- 

E noted the procedure used by the child. If S did not say, "Abacadabra 
Allakazam," E asked, "Why didn't you go 'Abacadabra' like I did?" All 
children were asked "Is there any real magic?" 

If S did imitate E*s words or gestures, E said: 

jt^s hard, isn't it? You have to know something special. Let me 
see if you can do it sf I hold the bag (E took bag and unlocked 
the handle). Now try. (After S tried his words and/or gestures, 
E reached into bag with fist concealing cat and removed it, showing 
cat.) There's the cat! Did you do magic? 

Scor I nc; 

Ss were scored as passing (+) or failing (-) each of the follo/zing 
i terns : 

1 . Has concept of magic 

+: a. Spontaneously mentions magic 

b. Says there is no such thing as magic; doesn't believe in magic 

c. Says^magic caused cat to really turn into bird; yes on Q3 
and real on Q9 and no admission of not knowing what magic is 

d. Gives examples of other types of magic, e.g., pulling rabbit 
out of hat 

e. Asks if he can do it or spontaneously tries; asks if it will 
make a monster, etc. 

2 . Knows the original object remains Inthe situation in some form 

+: Gives no indication of belief that cat merely went away or disappeared 

a. Says the cat is in the bag 

b. Says the cat "must be around somewhere" 

c. Knows the cat didn't go away physically to place out of E's 
reach 

d. Suggests or accepts notion of transformation 
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3 . Has at least some doubt that event is a real t ransf oring t i on -o r r 
d isembod inient phenomen on ^ 

+: Evidences suspicion or uncertainty about occurrence of real change 

a. Says no to Q3 and does not suggest that toy disappeared 

b. Says "There's a trick to that," or 'M don^t believe it," etc. 
• c. Tries to look inside or examine bag 

d. Questions the extent of E's skill 

h . Hypothesizes use of t wo anim als in bag 

+: a. Says hidden object is still In bag or searches for it 
b. Says E is just taking out one at a time 

5 . Resists magical explanation of apparent event 

+ : Sr-ys is not real magic at some point (and differentiates real 

from pretend magic, if says is pretend). Does not believe pretend 
magic is an actual change. Does not say bag is magic. 

6 . luqq ests a phys i ca 1 i s t i c expla n ation after viewing turning of bag 
_Lnside out 

•^-r a. Says E displaced object somewhere else, e,g., "You dumped it 
out someplace," or "You took it out and put it down beside 
you," or "I think you have it in your hand," etc. 

b. Says the object is hidden in the bag, e.g., "The duck was 
under some black yarn," or "There must be a pocket-" 

c. Says there ?s a method which causes the apparent change, 
e.g., "You learned how to do it from a book," or "You Ve 
the only one who knows what to do," etc. 

7 • Believes a substitution has occurred after bag is turned inside out 

+: Continued to maintain that two toys are somehow involved, and that 
one is being taken out of the bag at a time, even after viewing 
reversal of bag; may indicate this belief by searching for the cat. 

8 . Believes the phenomenon is not a real event 

+: a. Believes it is not a real transformation: says one did not 
turn Into the other and does not suggest disappearance or 
request that E turn Jt into something else. 

9» Believes he did not cause change when E held bag and S said magic words 

+ : Says he didn't do real nvagic 

1 0 . Totally re] ects ma g ical cause of phenomenon 

+: Does not even consider possibility of magical cause, including 
his effectance of change. 
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1 1 . _ Ponies a ny bc l ief in m agic in any cont:ex(; 

+ : Says no to Q1 5 and disavov/s magic throughout intcrviev/ 

Only magicicin ca 1 do magic "Are you a magician?" 
Says no to Q1 5 but says maqic exists under certain circumstances 
No, except maybe ci ger.Ie, the kind that come in bottles 
• Says D.K. v/hether there is magic. or 'don't think so' 
Says D.K. vyhcther event is magic 

1 2 . _D i sbel ievc- s mystical cause of event v/ith certainty 

+: Does not even consider possibility of non-concrete, physical cause 

Does not be/ ieve change can be effected merely with v/ords and gestures 

In addition, verbalized hypotheses about v/hat happened to the cat 

were scored as follows: 

1. It just happened, e.g., "The bag. did it," "It's just magic." 

2. The cat disappeared, "It's gone vanished." 

3. Cat is somewhere else outside or inside of trailer, but E is not 
viev/ed as causal cjint. 

k. Cat turned into a bird or changed into a bird, e.g., "It grew," 
*Mt really changed into a bird." 

5. The cat is in the bag, and E just took out another toy. 

6. E put cat somewhere else in the trailer. 

7. After the bag is turned inside out, insists cat is in the bag, 
but no mention of specific artifice. 

8. Bag conceals artifice of some sort* 

Resul tj 

A scalogram analysis using Green's (1956) summary statistics was 
performed (see Table 59) which indicated that the set of el cvan items 
presented above forms a Guttman scale.. Table 60 shows the median age and 
frequency of bright, average, and retarded Ss who score at the twelve 
scale levels. 

Developmental Sequent i al i ty of Acquisition 

Several lines of evidence converge to suggest that the Guttman scale 



TABLE 59 

RESULTS OF SCALOGRAM ANALYSIS^ OF MAGIC ITEMS 



Ratios Computed 


Bright 


Average 


Retarded 


Reproduc ib i 1 i ty 


.988143 


.97628 


.99351 


Chance Reproducibility 


.844860 


.902917 


.88765 


Index of Consistency 


.92357 


.755724 


.94223 



Using Green's (1956) summary s tat 1st Ics 
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describes a developmental sequence of acquisition: 

1 • The items are ordered in terms of increasing difficul t;^ . 
Reproducibilities and indices of consistency shov^yn in Table 59 Indicate 
that the items are increasingly difficult as one moves from one to eleven. 
This order is the same for all |Q groups. 

2 - Increasing success on scale items occurs with increasing age 
and reflects the order of difficulty . Table 60 showed a general median 
age Increase from lowest to highest scale levels, and mean scores shown 
?n Table 6l indicate a regular increase in performance with increased 
age which is statistically significant (F=25-77, df=2, 86, p^-0001 for 
average and bright groups). Table 62 shows that older children tend to 
score at levels higher than do younger children, and Table 63 shows a 
regular age increase in percentage of Ss succeeding on each scale item. 

3 - Retestinq of a small number of S s after one year shows a ge neral 
progression along th e scale. Table 64 shows scale scores of Ss at two 
points in time, separated by one year. Of the 18 Ss (one was unscorable 
on the first testing), 2 Ss scored at the same level on both testings, 

12 Ss scored at a higher level on the second testing, and U Ss scored 

at a lower level at the end of the year. For most Ss, the scale provides 

i 

a good account of their developmental change^ \ 
Effect of intelligence on Performance 

Table 6l shows a significantly higher level of performance for bright 
children than average (F-20.66, df =1 , 86, p<.0001 ), but no statistically 
significant difference between average and retarded children ofjhe same 
mental age. 

Effect of Sex on Performance 

None of the differences in performance of the sexes is statistically 
significant. 
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TABLE 62 



?+hz;entage of magic scale scores obtained by bright,- average, 
and retarded children at three ages 
(N-139) 



Abi 1 i ty Group 


Age 


0 


1 


2 


3 


k 


5 


6 


7 


8 


9 


10 


1 1 




5 


(N=16) 


00 


00 


81 


00 


06 


13^ 


00^ 


oo" 


00 


00 


00 


00 


Br ight 


6 


(N=15) 


00 


U^ 


00 


00 


]k 


^h 


06 


Uf 


06 


13 


13 


06 




7 


(N=16) 


00 


00 


00 


00 


06 


00 


06 


19 


19 


00 


25 


25 




5 


(N=i;5) 


06 


20 


27 


13 


27 


00 


07 


00 


00^ 


00 


oo'^ 


00 


Average 


6 


(N=17) 


00 


00 


k^ 


do 


29 


12 


00 


06 


06 


00 


06 


00 




7 


(N=16) 


00 


06 


31 


06 


19 


00 


12 


1 2 


00 


07 


00 


07 




5 


(N=13) 


08 


15 


5^ 


00 


08 


15 


00 


00 


00 


00 


00 


00 


Retarded 


6 


(N=15) 


00 


20 


26 


07 


20 


00 


00 


06 


07 


07 


00 


07 




7 


(N=15) ■ 


00 


00 


20 


00 


20 


13 


20 


07 


13 


00^ 


00 


07 



Bright and average Ss are grouped according to chronological age, and retarded Ss 
are grouped arciording to me:utal age. 

^N=15 
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TABLE 63 



PERCENTAGE OF BRIGHT, AVERAGE, AND RETARDED CHILDREN SUCCEEDING 
ON EACH MAGIC SCALE ITEM AT THREE AGES^ 
(N=139) 



Ab i 1 i ty Group 


Age 


1 
1 








p 
i-> 
.y 


6 


7 


8 


9 


10 


1 

1 1 




5 


(N=16) 


100 


100 


19 


19 


13^ 


06^ 


00^ 


00 


00 


00 


00 


Br ight 


6 


(N=15) 


100 


86 


86 


86 


67 


67 


53 


40 


33 


20 


06 




7 


([J=16) 


100 


94 


100 


94 


100 


81 


88 


, 75 


56 


56 


25 




5 


(N=15) 


80 


73 


46 


40 


13 


00 


06 


00^ 


00 


00^ 


00 


Average 


6 


(N=17) 


100 


94 


59 


53 


29 


18 


18 


12 


06 


12 


06 




7 


(N-16) 


100 


88 


56 


44 


50 


38 


31 


12 


12 


12 


00 




5 


(N-13) 


92 


96 


23 . 


23 


15 


00 


00 


00 


00 


00 


00 


Retarded 


6 


(N--15) 


100 


60 


46 


46 


40 


26 


26 


210 


13 


13 


06 




7 


(N=15) 


TOO 


100 


80 


80 


60 


46 


26 


. 20 


07^ 


06 
I 


06 



Bright and average Ss are grouped according to chronological age, and retarded Ss 
are grouped according to mental age. 

Vl4 
'^N=15 



• TABLE 6^1 

FREQUENCY OF MAGIC SCALE SCORES GITAINED BY SUBJECTS AT 
TWO POIMTSIN TIME, SEPARATED BY ONE YEAR 

(N=18) 



0 



3 
k 
5 
6 

7 
8 

9 
10 
11 



1 



1 1 

2 . 2 2 



First Second Tes t i ng ' Sea 1 e Score 

Test i ng 

Scale Score 0 i 2 3 if 5 6 7 8 9 ] 0 n 



1 1 
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con stancy" " Of^SE X- ROLE IDENTITY 
METHOD- ... 

The method used in assessing the ability to maintain constancy 
with regard to sex-role v/as developed by Kohlberg {^SG^, ^S()G; Kohlberg 
and Zigler, 1967). Four black-and-white schematic drawings were used 
which show 1) girl in dress, with long hair, 2) girl in drevA/ witli crew- .... 
cut hair, 3) girl with long hair, in boy's clothes, and A) boy with 
crew-cut in boy's clothes. 

Procedure 

The child was seated at a child-sized desk on which the pictures were 
placed as E presented the iderrtity problems. E first ascertained that S 
perceived Picture 1 as a girl by presenting it and asking, "Is this a 
boy or a girl?'^ E then affirmed S's perception by saying, "Yes, it's a 
girl , isn't it?" 

I tem 1 was designed to assess whether S believed that mere desire 
5 ex-role Identity change v/ould be sufficient to bring about such a 
change. E said: 

If this child (pointing to Picture 1 of girl) really wants to be a 

boy, can she? 

(If S said no) : Why not? 

(If S said yes): Would the child be a real boy then? 
(If S said not real boy): What v/ould it be? 
• (If S said it would be a girl): Why would it still be a girl? 
(If S said it would be partly a boy): Would it be partly a real boy? 

The above probe questions were used for all the following test items, but 

are not repeated below. 

Item 2 explored the child's belief about the po ssibil ity of a sex-role 

change when behavioral transformation was suggested . E said: 

If this child (pointing to Picture 1) plays with guns and does boy 
things, what would it be? Would i t be a boy or a girl? 

Items 3a and 3b.focussed on assessing the child's belief about sex - 
role identity when one change in physical appearance v/as made . E said: 



3a. If this child's hair (pointing to hair in Picture 1) were cut 
short like this (pointing to crew-cut hair of girl in Picture 
2), v;hat v/ould it (pointing to Picture 1) be? Would it be a 
boy or a girl? 

3b. If this child (pointing to gir^ in Picture 1) put on boy clothes 
t like this (poining to Picturt 3), vvhat v;ould it (pointing to 

Picture 'l ) be? Would i t be a boy or a girl? 

Item k v/as designed t o evaluate the effect two appearance chan ges 

on the ch i 1 d ' s bel i ef abrxt sex-role constancy E s a i d : 

If this child's (pointing to girl in Pi-Ctere 1) hair were cut like 
this (pointing to hair of child in Picture 2), and the child v/ore 
boy's clothes like this (putting Picture -^4 on top of Picture 2 and 
po i nt i ng ) , what v/oul d the ch i 1 d (po i nt i ng.: to Picture 1 ) be? Wou 1 d 
i t be a boy or a gll r I ? 

Item 5 explored the child's belief aijout: s.ex-role identity in the 

face of a b>£havioral ch:5;nrre and tv/o app'oaramce trhanges . ■ E s a i d : 

If this child (:p-o>i!nini"ng to girl in Picture 1) had hair and clothes 
like a boy (pointing to Picture h) and piVaycd with guns and did boy 
things and acted like a boy, v/hat would the child (pointing to 
Picture l) be? Would it be a boy or a grrl? 

i tem 6 was added to ^Kohl berg interv/iev/ In order to elicit verbalized 
reasons and to assess vihether the child d'iStrinqu ished between the possibility 
of sex-role change for -piicctured as opposed -li^s) real persons . E said: 

Could that really happen? 

(If no:) Why not? If a real girl cut ^ff her hair like a boy and 
played with guns and acted like a boy, would the real girl be a 
real boy? Why does a girl have to stay a girl? 

(If yes): Does that happen sometimes? Did you ever know a girl 
who changed to a boy? 

Scori ng 

Ss v/erc scored as passing (+) or failing (-) the follwing items: 
1 . At least resists suggestion that gir] can become boy . 

a. Says it doesn't look like a boy 

b. Says one picture is girl, and one is boy 

c. Says neither girl nor boy 

d. Suggests counter g i r 1 -attr i bute or lack of some boy attribute 

e. ' Says is girl and boy 

f . Says it's noth ing 

g. Says doesn't know what it is 



h. Contradicts specific suggestion in question, e.g., 

Q 1: She wants to be a girl 

Q 2: Girls don't know how to do boy things 

Q 3: The hair would grow back 
I. Says girl can't be boy if she wants to, but then -u^^.^ests a way 
J. Says, "I don'rwant it to" ^ 
, k. Says is girl still on any question 
1. Simply "cannot change" 
m. MoHEi'l reason (including "God") 
n. Girl Is made different from boy 
o, Girlis like to play with boy things 
p. Suggfested change makes no difference 
q. There's no such things as . , . 
r. Irrelevant statement 

s. States constancy principle, e.g., "It's born a be ^ ^ 
t. Repeats suggested change 
u. Magic can't change her 

la ysgirl can not be boy at some point . 

Says girl cannot be boy on any question 

Say s girl cannot be a real boy if she wants to . 

Says no, or not real boy on Q1 

Note: If says no on Ql , but suggest some way, e.g., fH^r;:-. God, etc., 
-♦- is given on I tern 1 and 3 but - is given on I:i---7r c. 

Says girl wi ll not be a real boy if it played with qux : ^- r: did boy 
th i nqs . ^ 

Says is still girl or not real boy on Q2 

•Says g irl will not be a real boy if her hair is cut sRclt or if she 
puts on boy clothes . 

Says is still girl on Q3a and 3b, or is not real boy 

ja^js^rl. will not be a real boy if her hair is cut short and she wears 
boy cl othes . ■ ~ 

Says is still girl on Qk , or is not real boy 
Says such a change cannot really happen. 

Sa^s girl will not be a real boy if she has hair and clothes like a 
£2y _g_jnd plays with guns and doe s boy things .. 

Says is still girl on Q5, or is not real boy 

^^^^JXLillll not and could^n ot^be a boy and main ta i ns thi' fs w i th • no 
contrad ict ion . ' • — ■ 



Never says girl will or can be real boy 



In addition, verbal reasons v;ere scored according to the same s'ystem 
presented in the foregoing chapter on development of. generic identity. 

Resul ts 

A scalogram anal ys i s us i ng Green's (1956) summary statistics v;as 
performed (See Table 65) v/hich indicated that the set of nine items presented 
above forms a Guttman scale. Table 66 shows the median age and frequency 
of bright, average, and retarded Ss who score at the ten scale levels. 
Develo pmen t al Sequent lal i tv of Acquisition 

Several lines of evidence converge to suggest that the Guttman sca.le 
describes a developmental sequence of acquisition: 

1 . The items are ordered in terms of increasing difficulty ^ 
Reproducibilities and indices of consistency shown in Table 65 indicate 
that the items are increasingly difficult as one moves from one to eleven* 
This order is the same for all IQ groups. 

2 • Increasing success on scale items tends to occur with increasing 
age and reflects the order of difficulty . Table 67 shows an increase in 
mean level of performance from age five td age six, but not always an 
increase from six to seven years. The analysis. of variance indicated the 
age effect to be significant (F=A.l^, .df=2, 86, p < .02 for bright and 
average groups). Table 68 shows that older children tend to score at 
higher levels than younger children, and Table 69 shows a general increase 
in percentage of Ss succeeding on each scale item with increasing age, 
though this is not so clear for average children. 

3 • Retestinq of a small number of Ss after one year shows a general 
progression along the scale . Table 7O presents scale scores of Ss at 
two points in time, separated by one year. Of the 19 Ss ^ 5 Ss scored at 
the same level on both testings, 10 Ss scored at a higher level, and ^ 
Ss scored at a lower level on the second testing. While these apparent 



TABLE 65 



RESULTS OF SCALOGRAM ANALYSIS^ OF SEX-ROLE CONSTANCY ITEMS 
FOR BRIGHT, AVERAGE, AND RETARDED GROUPS 

I 



Ratios Computed 


Br ight 


Average 


Retarded 


Reproduc i b I 1 i ty 


.98^15 


.9838 


.9630 


Chance Reproducibility 


.8596 


.8731 


.8622 


Index of Consistency 


.8896 


.872^1 


.7313 
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TABLE 68 

PERCENTAGE OF SEX-ROLE CONSTANCY SCALE SCORES OBTAINED RY 
BRIGHT, AVERAGE, AND RETARDED CHILDREN AT THREE AGES 

(N=1^3) 



Ab i 1 i ty Group 


. Age 


0 


1 
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"3 
J 
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5 


(N=16) 


00 


00 


00 


31 


1 9 


1 9 
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Br ight 
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(N=16) 
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00 
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00 


00 


06 
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06 


69 
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(N=l6) 


06 
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00 


06 


00 


00 


06 


00 


1 2 


69 
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(N=17) 


00 


00 
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2k 


29 




12 


00 


00 
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Average 


6 


(N=17) 


18 


00 


06 


06 


00 


06 


12 


12 


06 


35 
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06 


00 


00 


19 


25 


12 


12 


12 


00 


12 
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15 


08 


15 


00 
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Retarded 


6 


(N=16) 
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19 


00 


00 ■ 


19 
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31 




7 


(N=16) 


00 


00 

1 


12 


00 
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19 


12 


06 


00 





'Bright and average Ss are grouped according to chronological age and 
retarded Ss are grouped according to mental age. 
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TABLE 69 



PERCENTAGE OF BRIGHT, AVERAGE AMD RETARDED CHILDREN 
SUCCEEDING ON EACH SEX-ROLE CONSTANCY SCALE ITEM AT THREE AGES 

(N-143) 



Ab i 1 i ty Group 




Age 
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67 
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12 
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Average 
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(N= 


17) 


82 


82 


76 


71 


65 


59 


50 


^i7 


41 
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(N= 
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9^ 


9^ 


9^ 


63 


50 


31 


31 


19 


12 
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8^ 


8^ 
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69 


kS 


38 


5^ 


ii6 


23 


Retarded 
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^Bright and average Ss are grouped according to chronological age, and 
retarded Ss are grouped according to mental age. 



TABLE 70 

FREQUENCY OF SEX-ROLE CONSTANCY SCALE SCORES OBTAINED BY 
SUBJECTS AT TWO POINTS IN TIME. SEPARATED BY ONE YEAR 

(N=19) 



^""^^ Second Testing Scale Score 

Testing 

Scale Score 0 1 2 3^56- 
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1 1 
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3 1 
^ 1 
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regressiorvs are troublesorne and require further investigation, the scale 
does account for performance change for most Ss. 
Effect of Intelligence on Performance 

.Table 67 indicated a higher level of performance for bright children, 
and the analysis of variance showed this difference to be statistically 
significant (F=1^.56, df=l , 86, p< .0003 for bright and average groups). 
However, Table 67 also shows a higher level of performance for retarded 
children than average children, and this difference is also statistically 
significant (F=^.65, df =1 , 83, p<.03). 
Effect of Sex on Performance 

The performance of boys does not differ significantly from that of 
girls, although the interaction among sex, age, and IQ.for bright and 
average children approaches significance (F=2,32, df=2, 86, p<. .10). 
Briglit girls perform better than boys at age five, but worse than boys 
by age seven, whereas the reverse trend is the case for average children. 
Average girls do worse than boys at age five and better than boys at ages 
six and seveno 
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DREAM CONCEPTS 
METHOD 

Assessment of S*s beliefs about the nature and causality of dreams 
made with Kohlberg's (1966) dream interview. 

Procedure - 

The Interview began by ascertaining that S knew what a dream was, 

by establishing that the subject of discussion was dreams occurring while 

asleep, and by el iciting an account of a dream experience- E said: 

You know what a dream is, don*t you? Do you dream sometimes during 
the night? Can you have a dream if you stay awake and don*t go to 
sleep? What did you dream about last time? Tell me a dream you had. 

Subscqiient questions pertain to the substantiality of a dream object 

and to whether the S recognizes -a difference between waking and sleeping 

exper iences . E asked: 

3a. What happened after the dream was over? What did you think 
and do?' What happened to the (object) after you woke up? 
Where did it go? Where was it after you woke up? 

(if S said it disappeared): Could you see it leaving? 
(if S did not say it disappeared): Could you see it when 
you woke up? 

When you see a dog in a dream. Is it the same as when you are 
awake at night and see a dog? 

S's differentiation of real and unreal was explored at a very low 
level, partly to ascertain that some verbal distinction was made prior to 
prob mg bel ief s about real itv of dream . E said: 

What is this (showed color photograph of dog)? Is this a real dog 
you see here, or is it a picture, j us t some th i ng that looks like a 
dog? 

(If S said real): Can this dog you see here bark or run? Can he 
come out of the picture and run away? 

3c. Was the (object) you saw in your dream just pretend, just 

something that looked like a (object), or was it a real (object)? 

3d. Was the (object) in your dream really there v;here you were, really 
close to you, or did it just seem to be there? 

EKLC 
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(If S said really there): Could you touch the (object) and. 
(smell or other appropriate sense) it? 

Beliefs about the origin of the dream were p r obed by asking : 

5. Tell me, where does a dream come from? 

' Where are dreams made, v/here do they coiiie from? 
Do they come from insirie you or outside of you? 
V/ho makes the dreams come out?, is it you or somebody else? 

Beliefs about the location of the dream viere explored by inquiring 
as f ol 1 ovvs : 

6. While you are dreaming, where is your dream; where does it go? 
Is it inside of you or in your room? 

(If S said dream was in the head, thoughts, etc., indicating 
internal location): If we could open your head (or other 
location mentioned by S) while you are dreaming, if we could 
look into your head without hurting, you, could we see your dream? 

(If S said no): Why do you say that we could not see your dream? 

7. (!f S said dream was io the room, on the wal 1 , close to his eyes, 
under the bed, etc.): Is it only that the dream seems to be in 
your room (or wherever S said), or is it really in your room? 

(If S said not really there): Where is the dream then? 

Beliefs about the v i s i b i 1 i ty of the dream to others were i nve_s t i gated 

by asking : 

If your mother is in your room while you are asleep and dreaming, 
can she also see your dream? 

(If S said no): Why not? How about me? Could I see your dream 
if I were in your room wh H e you were dreami ng? 

Beliefs about the materiality of dream substance was probed by asking : 

8. V/hat is a dream made of? 
! s it made of paper? 
Then, what is it made of? 
Can we touch dreams? 

Is a dream a thought or is it a thing? 
Beliefs about the causality of dreams was investigated by asking : 

9. When you had the dream about the (object), why did you have that 
dream? What made you have that dream? 

Then do you know why we dream, why there are dreams? 

EKLC 
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If S said he didn't dream at the beginning of the interview, he was 
again asked to tell a dream. If he still did not, E said: 

Let's make bel iev- that you dream during the night about a monkey. 
Wou d it just seem that the monkey was there, or would the monkey 
really be there? ' 

Let's make believe you dream about a monkey during the night V'hat 
would make you dream about that, why would you have that dream?' 

Then do you know why we dreani, why there are dreams? 

Scor i ng 

Ss were scored as passing (+) or failing (-) the following items: 

1 . Knows what a dream is 

+ : Says he knov;s what a dream is 

Gives an example of a dream which ii clearly not an account of 
real experience 

Says he can't have a dream if he stays awake and doesn't go to sleep 
Says can have a dream if he stays awake, but differentiates a 
daydream from a nightdream 

2. Partly awa re of the unreal i tv _ o_f__th_P dreOT 

+: .Makes some statement to indicate that dream object or event is not 
re 3 1 

Answers either Q3c or Q3cl to indicate that dream object is not real 
3» jjJl lY^^ware of the unreality of the dream 

+ : On Q3c, says object was not a real object and on Q3d, says object 
was not really there and that he could not sense it 

Note: Score + on this item if Q3c and Q3d are answered as above 

even if response to Q3a suggests belief in presence of object 

Dream is not visible to others 



Says mother and E could not see his dream 
Says mother or E could only see it if they went to sleep and 
dreamed the- same thing 

Note: Score if says another can't see the dream because it 

would run under the bed, or suggests another obstacl e which 
indicates belief that if the obs tad e weren ^ t present, 
the dream v/ould be visible 

5» Dreams have some internal origin or locus 

+: Says dreams come from inside 

Says he makes the dreams come out 
^ Names some internal location of dream 

cnir^" Says dream just seems to be there 

mg^i^ Says dream comes from outside, but from God 
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^ • Dreams arc entirely internal in origin and niciv take place inside 

+: All responses concerning origin indicate belief in internal ity and 
at least one response suggests some belief in internal ity of locus 

7* Sure dr ea ms take place inside 

+: Replies correctly to all questions about the location of the dream - 
where it takes place. May believe that dreams come from God or 
heaven, but if so, believes that the dream goes Inside the body or 
head before its occurrence. 

8 . Dreams are immaterif > 1^ 

+: Names no physical substance in response to "What are dreams made of?' 
Says dreams are not made of paper 
Says he can't touch dreams 
Says dream is a thought, not a thing 
Says cannot see dreaiii if head is opened 

Says dreams are invisible In response to "Why couldn't we see your 
dream?" 

9 . Dreams are caused in a purel y s ub jective or immaterial fashion by t li e 
ch i Id h imsel f ' " 

+: Responds to "Who makes dreams come?" by referring to self mind 
" II II II II n II I, ' 

Gives some explanation of having perceived or heard about the 
dreamed about object or event; some explanation of its having 
made an emotional, impression or its having been thought about 
prior to the dream. 

•!n addition, responses to "Why do we dream?" were categorized as 
f ol 1 ows : 

1. _No_ reason or irrelevant reason given , e.g., "I don't know," 
"Because we dream. " 

2 . p_ream_ is viewed as a personal effect or reaction, as a res ult 
Pf.per sonal desire, or merely as a necessary event , e.g., "| 

want to," "I like to," "I'm supposed to," "We'll die i f we don't," 
||To help people," To make us feel better," "To make uS grav, ' 
"To make us scared," "To make us sad," "To help us sleep," "To 
make us laugh," "To teach us a lesson," "To teach us a (fact)," 
"So we won't be bored while we're asleep," "It just comes; 
I can't stop it," "Because we close our eyes," "I decided to 

dream about "If I say 'witches,' I'll dream about them," 

"Because I want a (something S wants or wants to do when' 

awake ) . " 

3- D rgam.is arbitrary result of external cause , e.g., "_ 

(witch, God, Jesus, Dream Man, fairy. Bad Dreamer, somebody 
else) shows the dream (or makes it happen)." 
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Z| . DrGam i s direct result of specific experience or thought o ccurring 
when awake, , e.g., "I was thinking about it before I went to sleep,'' 
I did that and then thought about it later," "I saw it on TV and 
then dreamed about it." 

.5. Dr eam is indirec t result of specific experience , e.cj., "i ate 
too much before going to bed," "There was a storm," "I stayed 
up too late." 

6. D ream is sel f caused , e.g., "It's just imagination." "it's thinking," 
t 's my mind-" 

Re ijj t s 

/.\ sc^ilograin ana] ys using Green 's (1 956) summary statistics was 
performed (See Table 71) which indicated that the set of nine items presented 
above forms a Guttman scale. Table 72 shavs the median age and frequency 
of bright, average, and retarded Ss who score at the ten scale levels. 
ngvgj_02men jbal Sequent i a 1 i ty of Acquisition - 

Sevcral lines of evidence converge to suggest that the Guttman scale 
describes a devel opmental sequence of acquisition: 

1 . The item s are ordered in term s of increasing diff iculty. 
Reproducibilities and indices of consistency shown in Table 71 indicate 
that the items are increasingly difficult as one moves from one to nine.- 
This order is the same for all Id groups. 

2 . Jjicre asinq success on scale items tends to occur with increasing 
age and reflects the o rder of difficulty . Table 73 shows an increase in 
mean level of performance with increasing age, and the analysis of variance 
indicates that age is a statistically significant factor affecting performance 
(F=13.30, df-2, 85, p<.0001 for bright and average children). Table Ik 
shows that older children tend to score at higher levels than do younger 
children, and Table 75 shows an increase in percentage of Ss succeeding 

on each scale itemv^ith Increasing age. 

3. . Retesting of a small number of Ss after one year sh ows a general 
progression along the scale . Table 76 presents scale scores of Ss at two 
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TABLE 71 

RESUITS Gi SCALOGRAH AtiALYS ! 5^ OF DREAK HEMS Fm. 
BRimJ, AVERAGE, 3v,UD R.ETARDED GROUPS, 



Ratios Ccmputed 


Bright 
(N-^tO) 


Average 
(N='42) 


Retarded 
(N=33) 


Reproduc ib i 1 i ty 


-98057 


. 9^41 80 


. 9^4 950 


Chance Reproduc i M ' ty 


..■£3:9Cj6 


.8*09^1 


! ...37710 


|n<icx of Cons i-," tcncy 


.681 16 


.51117 


1 .-53909 



^Using Green's (1956) summary sfattstics 
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TABLE IW 

PERCENTAGE OF DREAM CONCEPTS SCALE SCORES OBTAINED BY 
BRIGHT. AVERAGE, AND RETARDED CHILDREN AT THREE AGES^ 

(N=140) 



Seal e Score 



Ab i 1 i ty Group 


Age 


0 


1 


2 


3 




5 


6 


7 


8 


9 




5 


(N=l6) 


00 


00 


06 


06 


06 


19 


06 


19 


19 


19 


Br ight 


6 


(N=16) 


00 


00 


00 


00 


00 


00 


12 


19 


hk 


25 




7 


(N=16) 


00 


00 


00 


00 


00 


00 


00 


06 


12 


82 




5 


(N=l6) 


00 


GO 


19 


06 


19 


19 


06 


25 


06 




Average 


6 


(N=17) 


00 


00 


06 


00 


12 


18 


18 


00 


3^ 


12 




7 


(N-16) 


00 


00 


00 


00 


06 


19 


25 


31 


00 


19 




5 


(N=12) 


00 


08 


17 


00 


25 


17 


08 


25 


00 


00 


Retarded 


6 


(N=15) 


00 


00 


06 


06 


06 


33 


00 


20 


13 


13 




7 


01-16) 


00 


00 


00 


06 


00 


25 


06 


06 


32 


25 



^Bright and average Ss are grouped according to chronological age, and retarded 
Ss are grouped according to mental age. 
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TABLE 75 

PERCENTAGE OF BRIGHT, AVERAGE AND RETARDED CHILDREN SUCCEEDING 
ON EACH DREAM CONCEPT SCALE ITEM AT THREE AGES" 

(N=li|0) 



Scale Item 



Ab i ] i ty Group 


Age 


1 

1 


2 


3 


4 


5 


6 


7 


8 


9 




c 




100 


94 


94 


88 


81 


61 


50 


44 


25 


Bright 


6 


(N=16) 


1 00 


1 00 


1 00 


94 


1 00 




Ri 

IJ 1 


7 Q 






7 


(N=r6) 


100 


100 


100 


100 


1 00 


100 


100 


94 


81 




5 


(N=i6) 


100 


94 


81 


75 


' 50 


38 


31 


12 


06 


Average 


6 


(N=17) 


100 


88 


82 


82 


94 


59 


41 


47 


47 




7 


(N=16) 


100 


100 


100 


94 




62 


38 


44 


31 




5 


(N=12) 


100 


92 


58 


67 


67 


33 


25 


08 


08 


Rc Lorded 


C 




100 


100 


S4 . 


88 


100 


62 


56 


56 


44 




7 


(N=16) 


100 


100 


94 


88 


100 


62 


56 


56 


44 



Bright and average Ss are grouped according to chronological age, and 
retarded Ss are grouped according to mental age. 
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TABLE 76 

FREQUENCY OF DREAM CONCEPT SCALE SCORES OBTAINED BY SUBJECTS 
AT TV/0 POINTS IN TIME, SEPARATED BY ONE YEPR 

(M=19) 



'^""^5 Second Testing. Scale Score 

Tes f I ng 

Scale Score 01 23Zf5678 

0 

1 1 

2 1 
3 

5 1 

6 . • 

7 . 1 

8 1 

9 



1 
1 

2 



2 
2 
1 
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points in time, separated by one year. Of- the 19 Ss, only 1 S scores 
at the same level on both testings, 1^+ Ss perform at higher levels at th 
second testing, and h Ss perform at lower levels. Thus, the scale does 
account for performance change for most Ss. 
■ .Effect of intelligence on Perrormance 

Taf^le 73 indicates that bright children perform at a higher level 
than avei^age children, and the analysis of variance showed that the 
difference is statistically significant (^=26.62, df=l, 85, p < .000] for 
bright and\ average groups). However, average children do not differ 
significantly from retarded children of the same mental age in their 
acqu is i t ion \pf mature concepts about dreams. 
Effect of Sex on Performance 

Table 73 shows that both average and bright girls are superior to 
boys at age five and that the difference not only lessens at older ages, 
but that by age seven, bright girls perform less well then boys. This 
sex difference approaches significance (F=3.07, df=l, 85, p(.08), and 
the interaction of sex with age is s tat is t i cal 1 y significant (F=3.71, 
df=2, 85, p C.03). 
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■gMSgRVATLQN OF QUANTITY IN RIMn -^F QMEMT ILLUSION 

METHOD 

The method used to assess conservation of quantity in an illusion 
situation utilized r i ng- segrnent cookies v/hich produced the Jastrow effect 
Green, red, and blue cookies wore 3^rinches wide, and white cookies were 
■3" i nches wide. 

Procedu re 

A sheet of black formica (about 8" x was placed on the desk 

before the child. A pre-test item was included in order to measure 
response latency in a situation likely to induce conflict. Two ring- 
segment cookies, identical in size and color, were placed side by side 
on the formica. E kept the cookies concealed until she completed the 
following instruction: 

l^have two cookies here, and in a minute I'm going to let you 
pick the bigger one that has more to eat. But if you don't pick 
the^one that has more to eat, you won't get a cooky this time. 
You']] get another chance later. Now, look at them and point to the • 
one that has more cooky to eat. 

E Revealed cookies, allowed S to select the one he believed to be bigger, 

and permitted S to take the cooky and put it in his paper sack. 

A prediction question was included to explore S 's expectancy of 

constan cy in the size relationship of two unequal cookies . E placed 

one white and one green cooky on the desk, with the green cooky below in 

the illusion position. (Note that the larger cooky was placed so that it 

'appeared larger.) E said; 

Here are two cookies. Look at them. Can you see that one is 
bigger and has more to eat than the other? When I say so, you may 
pick the one with more to eat. If you don't pick the one with more 
to eat, you won't get a cooky this time. You'll y-t another chance 
later. Now, before you pick, I put them like this. (E placed 
3_x 5-inch card over cookies so that only about zf-inch of the left 
side of each cooky was visible and then si id the green cooky to the 
top position.) Now, if you can show me the one with more to eat, 
you may have it. 



S was allowed to take the cooky he chose. 

Vnejjjtt test itemv;as designed to assess E's cons^ yn ^mn_nr 
auantit^^ m the context of the st rong i ll us ion of the J a s r r m-^_pnv. rj- . 
The^problcm presented to S was identical to that In the Prediction Question, 
except that no care cover was used. After the child made his selection, 
E asked: 

Hov; could you tell that was more to eat? 

Is one cooky bigger? Which is bigger? How can you tell? 
If S chose the bigger green cooi.y, even though It appeared smaller in the 
Illusion, he was allowed to take the green cooky, and E then presented' 
Test Item 3. If the ch i 1 d' se ! ected the smaller white cooky in the lower 
illusion position, E asked Test I tern 2. 

l£lt-J^em 2 was designed to expl ore the limits of the nonconservers ' 
beliefs about the inconstancy and to find wheth er cal ling attention to the 
of - ic )inal relationship would a ss jst S in maintaining constancy . After S's 
choice of the smaller white cooky in the lower position on Item 1, E said: 

Look, here's the one you picked (pointing to white). Now, I put 
It nere \t moved white cooky to upper position). Does it still 
have more to eat than the other cooky? .Or, does this one (pointing 
to green in lower position) have more to eat now? 

If S maintained constancy in his" prior choice and selected the white 

cooky in the upper position, thereby ignoring the illusion, E said: 

How did you know this has more to eat? 

Is one bigger? Which is bigger? How can you tell? 

If S selected the green cooky in the upper position, the reby respond i ng 
to the appearance of the illusion and denying the choice previously made, 
E sa i d : 

Hew is that? How could you tell? 

Which had more to eat when this (pointing to white) was here (pointing 
to space below green)? ^ 



If S said white had more, E asked: 



Did it really change? Did it eally get to be more to eat? 
If S tiien said green had more, E asked; . . 

Ho.v is that (moving green back to top position)? Here is the way 
it was before. Does it have more to eat now? 

I tems 3 and H were des i gned to more directly el icit confl ict and 

explore beliefs about the cause of the apparent transformation . E said: 

3« Here are two more cookies (blue and red cookies, identical in 

size, v/ere presented with blue in lower position). You can pick 
the one v^/ith more to eat when I say so. Now this is harder. 
Look at them. Before you pick, I change their places (blue 
cooky was moved to upper position). Now look at them. Which 
has more to eat? How did you know? How could yoii tell? 

If the child chose the blue cooky in the upper position, E moved to 

Item However, if the child chose the red cooky in the lov/er position 

as having more to eat, E asked the following; 

Which had more to eat when this (pointing to red) was here (pointing 
to position above blue cooky)? 

If S said the red cooky had more then, E said: 

Here's the way it was before (moving blue cooky to lower position). 
Does It have more to eat now? 

If the child said the red cooky in the upper pos i t ion had more to eat, 

E moved to Item However, if the child said the blue cooky in the lower 

position then had more to eat, E asked: 

Did .it really get to be more to eat? Did it get bigger? What 
happened? 

If the child chose the blue cooky in the upper position,- E moved to Item 

4. However, if S chose the red cooky in the lower position as having mere 

to eat, E asked the follovnng: 

Which had more to eat when this (pointing to red) was here (pointing 
to position above blue cooky)? 

(If S said red): Here's the way it was before (moving blue cooky to 
lower position). Does it have more to eat now? (If S said red in 
upper position still had 'more to eat, E moved to I tern k. If S 
said blue had more to eat, E continued.) Did it really get to be more 
to eat? Did it get bigger? V/hat happened? 



(If S said blue): Did this (pointing to red) really get to be more 
to eat?- Did it get bigger? Wliat happened? 

^f. Look, it looks like they change (E sv/itched red cooky from upper 
to lower position and back several times, leaving it in upper 
position if red was last chosen as more to eat, and in lower 
position if blue was last selected as more). Which has more to 
• eat? Is one bigger? ' 

What happens? Does it really change from big to small when I 
move it or what? 

Item 5 was included t o explore the child's spontaneous ufilization 
oLi pcasurement and the eff ect of see in g the cook i e _s_5U£CMmg. o5ed on beliefs 
about the transformation '^ E said: 

Show me how you can tell vyhich is really the big one. 

(If S did not measure): |f | thought this (cooky child did not last 
choose as bigger) is the bigger one, how could you show me it isn't? 

(If S still did not measure): Can you measure them? 

(If S still did not measure): Can you put them together to see which 
is bigger and has more to eat? 

(If S did not superimpose): Which is bigger now (E superimposed 
cookies)? Hav about now (E placed cooky last selected as bigger in 
upper position)? How does that happen? 

■ Scor i nq 

Subjects were scored as passing (+) or failing (-) the following items: 
^ • Remembers which co oky appeared b igger before change in array 

+: a. Says white cooky had more before on Q2b . ' 

b. Says blue cooky had more before on Q3c 

c. Spontaneously verbalizes which was more before or says it 
changes 

• Expects constancy 

+: a. .Predicts that green cooky will have more to eat when a card 
conceals the illusion 

b. First points to top cooky, then changes choice to bottom cooky 
so that it seems that choice of top at first resulted from 
failure to observe the illusion 

c. Points to original bottom cooky as E moves a cooky 

d. Verbalizes that he expects the size relationship to remain 
the same, e.g., "The bottom one cheats." 

e. Surprise is at least moderate In response to the transformation 

f. Maintains constancy, selecting top cooky while recognizing 
that bottom cooky appears larger 



Insists upon putting the cooky chosen in the boLtom pes i t i 
e.g., "I v/ant to pick it 1 ike this." 



BelJeve s the event is hi ghly unusual, if not im possIbTg 

+: a. Surpfise is intense in response to the transformation 
, b. Spontaneously suggests magical cause 

c. Indicates disbelief in change; chooses top cooky wliMe 
recognizing that bottom cooky appears larger 

d. Indicates puzzlement, surprise, suspicion, doubt, e.g., "How 
do you do that?" "Do you know how it gets to be more to eat?' 
"It looks funny when you do that." "The bottom one cheats." 
"It shouldn't do that!" "That one's supposed to be bigger, 
but it's not." Also:- accuses E of trick; spontaneous 
manipulation of cookies in doubt or disbelief; says doesn't 
know if it changed; marked' hes i tat ion in responding 

e. Thinks he must have been mistaken in his first view of the 
cookies and says the bottom cooky had more when it was on top 
(Failure on memory question is not failure of memory but 
questioning oF original judgment) 

At leasj momen-tarily deni es real change in either quantity of sin gle 
cooky or in quantitativ e relationship between the two cookies 

+: a. Says no to one "really change" question 

b. Says no to one "more to eat" question 

c. Sr-^ys no to "really bigger" question 

d. Says it stays the same or spontaneously offers other verbal iza 
tion of belief in lack of change 

e. Maintains constancy at some point: picks top cooky while 
recognizing that bottom cooky appears bigger 

f. Thinks he must have been mistaken in first view of cookies 
and says the bottom cooky had more when it was on top 

Note: Score - if a no response is qualified in such a way as to 

contradict, e.g., (Did it get bigger?) "No, the other one got 
smal 1 ed. " 

Atte mpts concrete explanation of apparent change 

+: a. Verbalizes a logical reason for conservation 

1) Logical compensation: If both are bigger, they're the 
same size, or both' are big 

2) It. just looks like it gets/is bigger; it just does that 

3) It v/as bigger before 

^) It can't change; it stays the same; it's always biggest; 
i t can 't stretch 

5) One is bent more; it's tilted/slanted 

6) Difference in arc lengths 

7) It's cut bigger; it's born that big 

8) None was added or taken away 

9) It's just imagination 

10) It looks smaller when it's further away 

11) It's an eye^-fooler 

12) Shape prevents direct comparison 
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b. Suggests t just put one further to the side vjhich cuv-es 
false effect 



c . 



d. Says something concrete causes the change, e.c., the board 
(but not magic), fuse box, camera, microphone" 
Accuses E of sneaking in another cooky or cutting it 

f. Makes clumsy attempt at concrete explanation, e.g., "Maybe 

it takes more room," "The higher it is, the gets like shorter 
(really shorter) No." "You took some one and put it on the 
, othe r . " 

g. Actively experiments, e.g., moves off board to see if change 
will occur elsewhere, superimposes or otherwise maniuplates 
exper iniental 1 y 

h. Does not need to seek concrete explanation as maintains constancy 
throughout- 

^ • Maintains identi ty by the end of the interview: believes in t h e 
constancy in q uantity of si n gle cooky ' 

+: A spontaneous verbalization outweighs answers to yes-no questions. 
A subject may agree to a real change in size or amount to eat ' 
but then contradict or qualify so that it is clear that he believes 
the cooky does not actually increase or decrease. Examples of 
identity statements: 

You got another cooky. 

It dO'-,n't rc.-illy get b igger /I onger/more to eat. 

It doesn't really change from big to small when you move it (0^^ 

They stay alike. ^ * 

If you put it on top, it will still be bigger. 

They don't change. !t really is the same si^e. 

1 1 can ' t groi-j. 

7 • Maintains equivalency re lationship by the end of the interview : 

believes in the constancy of the quantitative relationship between 
the two cookies 

+: Says they are the same when in the illusion position after 
superimposition demonstrates equality, or maintains that one 
continues to be bigger when, placed in top position although the 
other appears bigger, 

8 . Consistently conserves 

+: Maintains constancy throughout the interview 

3. Conserves with certainty . 

+: Never^cons iders possibility that one cooky could have more in one 
■ position and not more in another position; does not vacillate in 
choices; does not remeasure. 

Note that a response was considered unscorable if subject said the bottom 
cooky looked smaller or the top cooky looked bigger. If the bottom 



ERIC 



r/0. 



cooky ^was selected and that choice vjcis ma in Lai nod when placed in upper 
position, the response was considered a conservation response. 

In addition, verbalizations about the cause of the apparent transfornia- 

tion v/ere classified as follows: 

♦ Nonconservat ion Reasons : 

!• No reason or irrelevant reason given , e.g., "You move it," 

"You put it there," "I like that color," "That is r-u rved ' b I gcjer , " 
"It's longer," "| measured it (but did not super in.pose) , " 
"They're made to be like that/" "If you put this (upper cooky) 
here (in lower position), it's bigger, but if it's here (upper 
position) , it 's smal ler." 

2* Phys ical c hange is spec! f ied . e.g., "It's sprea.., out," "It 
grew/shrank," "It takes more room when it's closer," "It 
gets smaller wlien it's further away." 

3. Magjc, e.g., "it's magic!" 

A. Jmppssible or unreasonable concrete cause , e.g., "The board makes 
it happen (but not magic)," "You took some off one and put it on 
the other," "The camera (or other object in room) made it." 

5- Arc difference , e.g., "It's longer here (top arc of lower cooky) 
thrn here (hottor.i r,rc of upper cooky)." 

Conservation Reasons : 

6. Vague reference to shape, e.g., "One is bent more," "It's tilted/ 
slanted," "You can't get them together to check it because thev^re 
bent." 

7- Identity, e.g., "|t was bigger before," "|t had the same amount 
before," "It can't change," "It stays the same," "It's always 
biggest," "It can't stretch," "The short stays short and the long 
stays long," "It's cut bigger," "It's born that big." 

8. Addition-subtraction principle, e.g., "You didn't put any more 
cooky on it," "You didn't take any cooky away." 

9. \]]us ion , e.g., "|t just looks like it gets bigger," "It just 
does that," "Maybe it's just my imagination," "It makes your eyes 
think it's changing," "It's an eye-fooler," "The one that's 
closest looks bigger, and the one that's further away looks smaller." 

10. Arc d ifference , e.g., "This looks bigger because this (top arc 
of lower cooky)- is next to this (bottom arc of upper cooky)." 

RESULTS 

De ve 1 opmenta 1 Seque nce 

The foregoing set of items can be said to describe an invariant 
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developmental sequence of acquisition, on the basis of the following^ 
converging lines of evidence: 

1 - The items are ordered in terms of increasing difficulty . A 
scal6gram analysis using Green's (1956) sifmmary statistics was pcrfornKd 
which indicates that the nine dichotomous i .ems form a Guttman scal^* 
(Table 77 shows reproducibilities and Indices of consistency). Table 
78 presents the ten perfect scale patterns possible and sliows the 
frequency and median age of bright, average, and retarded Ss found for 
each scale type/ 

2, I ncreasing success on scale items occurs with increas ing age 
and reflects the order of difficulty . .Table 79 indicates that mean level 
of performance increases s i g n i f i can 1 1 y w 5 th age (F^'S-Sg, df=2.86, p< 
.0002). Table 80 shows that younger Ss tend to score at lower scale 
levels while older Ss tend to score at upper scale levels. Table 8I 
shows tliat the percentage of Ss succeeding on each scale item increases 

w J t h a g c • 

3 . Retestinq of a small number of Ss after one year shov^/s a general 
progression along the scale . Table 82 shows the scale scores of 19 Ss 

at two testings separated by one year. Three Ss performed at the same 
level both times, 13 Ss performed at a higher level after one year, and 
3 Ss perfo-rmed at a slightly lower level. The scale accounts for performance 
change for most Ss. 

Effect of Intelligence on Performance 
Segue ntial Order of Acquisition 

The scalogram analysis performed separately for each IQ group Indicated 
that the order of difficulty of scale items does not vary for groups 
differing in IQ (See Table 77). Evidence cited in the foregoing section 
^ concerning developmental s :}quen t i al 1 ty appl ies equal 1 y to all IQ groups. 
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TABLE 77 

RESULTS OF SCALOGRAM ANALYSIS^ OF JASTROW MASS CONSERVATION 
ITEMS FOR BRIGHT, AVERAGE. AND RETARDED GROUPS 



Ratios Computed 



Reproducibi ) i ty 
Chance Reproducibi) i ty 
Index of Consistency 



Br Ight 


1 

! Average 


Retarded 


.9975^ 


. 988^13 


.98738 


.97381 


; .92587 




.9O6O5 


i .8^3.92 


•91776 



Using Green's (1956) summary statist 
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TABLE 80 

PERCENTAGE OF JASTROW MASS CONSERVATION SCALE SCORES OBTAINED 
BY BRIGHT, AVERAGE, AND RETARDED CHILDREN AT THREE AGES^ 



Abi 1 i ty Group 




Age 


1 ° 


1 


2 


3 


4 


1 

' 5 


6 


7 


8 


9 




5 


(N=16) 


00 


13 


13 


13 


00 


12 


31 


06 


00 


12 


Bright 


6 


(N-16) 


00 


00 


00 


00 


00 


25 


00 


19 


06 


50 




7 


(N=16) 


00 


00 


00 


06 


00 


00 


13 


13 


06 


62 




5 


(N-17) 


00 


06 


06 


35 


18 


29 


06 


00 


. 00 


00 


Average 


6 


(N-17) 


00 


00 


29 


1 2 


06 


35 


00 


12 


00 


06 




7 


(N=16) 


00 


06 


06 


25 


00 


19 


32 


06 


06 


00 




5 


(N=12) 


00 


00 


75 


00 


09 


08 


00 


08 


00 


00 


Retarded 


6 


(N=16) 


00 


06 


19 


1 2 


19 


38 


00 


06 


00 


00. 




7 


(N=16) 


00 


06 


00 


25 


19 


25 




13 




12 



Bright and average Ss are grouped according to chronological age, and retarded 
Ss are grouped according to mental age« 



TABLE 81 



PERCENTAGE OF BPxIGHT. AVERAGE, AMD RETARDED CHILDREN SUCCEEDING 
ON EACH JASTROW MASS CONSERVATION SCALE ITEM AT THREE AGES'"' 

(N=Uj2) 



Ab i 1 i tv Group 




1 


2 


3 


if 


5 


6 


7 


8 


9 




5 


(N=16) 


100 


100*^ 


75 


62 


62 


46^ 




12 


12 


Bright 


6 


(N=16) 




100 


100 


100 


100 


75 


75 


62 


50 




7 


(N=16) 


100 


100 


100 


94 


94 


94 


81 


69 


62 




5 


(N=17) 


100 


100^ 


9h. 


53 


35 


06 


00 


00 


00 


Average 


6 


(N=17) 


Sk 




65 


7T 


53 


24 


18 


06 


06 




7 


(N=16) 


88 


94 


88 


69 


62 


44 


19 


06 


00 




5 


(N-12) 


100 


100 


23 


15 


23 


08 


08 


00 


00 


Retarded 


6 


(N=16) 




9h 


69 


69 


50 


06 


06 


00 


00 




7 


(N=16) 


3h 


lOp" 


94 


69 


50 


25 


25 


1 2 


12 



Bright and average Ss are grouped according to chronological age, and retarded 
Ss are grouped according to mental age, 

^=15 

^N=14 - .. 



AC * 



177. 



" TABLE 82 

DIRECTION OF CHANGE IN PERFORMANCE ON JASTROV/ MASS CONSERVATION TASK 
AFTER ONE YEAR: SCALE SCORES AT TWO TESTINGS 

(N=19) 



Score at 
First- 
Test i ng 



Score at Second Testing 
2 3 k 5 6 7 



0 

1 

2 
3 

5 

6 

7 
8 
9 



T 

2 
2 
2 
1 
1 
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It appears that the order of dovel opmental change is the same, regardless 
of IQ. 

Level of Porforniancg 

Table 79 shows that bright children perform at a higher level than 
average or retarded children (F=i)0.39, df-l, 86, p<. 0001 for bright and 
average groups). However, average children do not differ significantly 
from retarded children of the same mental age. Mental age is a significant 
factor in the performance of average and retarded children (F=4.37, df=2. 
81, p<.02). 
S ex D i f f erences 

No statistically significant differences in the performance of li.-ls 
and boys v/ere found. 



OBJECT CLASS ! FICATIOM 
METHOD 

The metliod used to assess classification ski]] was developed by 
Kohlbcrg (1 966), based on vvork by Goldstein and Sheerer (I9^»l), V/eigl 
(19^1) and by Piaget (1959). Objects used were two Flagg doll families 
which were . ident ical except for some color differences in hair and clothing, 
tv/o spotted china dogs, a green plastic dog, and a somev/hat larger family 
of dolls having c 1 oth i ng d i s t i net 1 y d i f f erent .f roin the Flagg families. 

■ Pt-ocedure 

T he first part of the task focussed upon eliciting the c hild's 

spontaneous method of classifica tion. E emptied the objects from a paper 

bag onto the desk where the child sat so that they formed a d i sorgan i ;^ed 

pile. Instructions were: 

See all these things? Go ahead and find out v/hat kinds there are 
while I get my papers ready. (E pretended to be busy until S had 
explored all the objects.; Now, I 'd like you to put them in order 
for me. Put the ones together that go together. 

After the child finished sorting the dolls, E asked, 'Vhy do these^go^ ' 

together? Why did you put them together?" for each gr-oup^ngT^ if most 

groupings were associative (membership in group not resulting from shared 

characteristics of objects), Ss were told to, "Put the ones that are the 

same together . " 

• The second part of the sorting task was designed to explore whether 

the child could utilize a superord i nate class and whether he could shift 

his bases for groupings. E reiroved the dogs and pi aced 'two sheets of 

paper before the child, one to ns right and one to his left. E- said: 
• - 

Now we're going to take all these dolls and make two piles out of 

- them. Let's take this bo/ doll and put it on this paper (puts one 
of Flagg boys on one sheet). Now, put all the other ones that go 

with the boy on this paper, and put the other c es that go together 
.on this paper over here. 

S was asked to explain why he put each group together. 



Each grouping v;a5 classified according to the follo\-/ing criteria: 

1- Assoc ia t ional : Grouping includes a non-- ident i cal object but is 
not, a collectivity or cate^. ^ grouping. It is based on interaction 
among members, compl ementar i ty of status or role, or spatial or temporal 
contiguity of members. Reason may involve action of objects v/ith each 
other or relationship of liking betvvecn them. 

2- I dent i t y : Identical objects are grouped. 

3- Col ! ect i V i ty : A mother, father, and at least ont child are 
included. 

^- C_ate gor ica l : Objects of more than one subcategory are includerJ, 
and one non- i dent 1 cal object is present. 

Ss were scored as passing (+) or failing (-) each of the follov.': 'g- 
i tciTiG : . 

1 Makes some simila r ity groupings spontaneously or on request 

Not all groups formed are associative 

2 • Mos t g roup i ngs are not associative 

+: Less than 50% of the groups formed are not associative (not based 
on weighted percc;ntage; count all groups formed, including "forced 
sorts.") 




3. I ncludes all objects 

+ : Spontaneously 1 ncllJd-es a 1 1 21 objects in groups (more than one group 
must be formed: a lin^of the 21 objects would not be scored as 
. passing). A single object may form a "group" if the child makes 
some positive statement about it, e,g., "He goes by himself because 
there's no other one like him," "He's left over, so he can be the 
policeman," "These go togCr.-er because they don't have any like 
^'»em." A single object i 9 .cons i derod excluded if no statement is* 
r jr if the chiJcl '^dV:-. he intends it not to be included, e.g., 
"I L.an't put him an'-'v'hc; "He doesn't go with anybody," "I 
don ^t need these* " . 

^, Uses complementary classes • 

• • +: Can construct s system of two complementary classes (including 
all human objj?ct,s). Examples: males and females; children and 
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adults. Question 2 is spec i f ica 1 liy designed to elicit this ability, 
but it may spontaneously appear prior to this. A verbal sttiteoient 
of^oppositc or bipolar classes may also be token as .indicative of 
this ability, e.g., ''You mean put all the girls together and all the 
boys together?" 

Note: Where babies are excluded from male-female dichotomy because 
' of uncertainty about sex, credit is also given on this item; 

however, score if subject merely says, "There's nowhcre'to 

put them, " 

5 . jncl udes_ 1 members of a class in mor e than 50 percent of the 
spontaneous group ings 

All objeccs are included which could be, on the basis of the 
child's reason for grouping; also', no inappropriate objects are 
included. Groupings of identical object's and groupings based on 
associative reason are considered to fail in including all members. 

6 . jjoiie_tJiarLjO perc ent of weighted groupings are tru e cniegnr i cal concepts 

+: Spontaneous groupings are given ape point each, but groupings made 
in response to "Put the ones together that are the same" and 'Viake 
two piles out of all the dolls" are given only one-half point- 
Any group constructed a second time im response to a new instruction 
is scored only once. 

/ . -Use s overall system of inclusion 

+ : Entire set of objects is grouped according to general criter.ia 

so that groups form a hierarchical system, e.g". , age, sex, species 
criteria result in an overall system of subclasses. 

^ • Shj_Ftj. fro m one system of classification in spontaneous groups to 
a no t h e t • in the forced sort 

. +: Set of objects can be viev;ed as grouped according to more than one 
set of criteria, e.g. , age groups may be formed as well as sex 
groups. The shift is from one categorical grouping to another 
categorical grouping; changing from- family groupii.gs to age or 
-1,. sex ^groupings does not comprise a sh..-t. Shifting may occur 

spontaneously or \n response to request to compose two complementary 
classes. Verbalization of awar-^nes*". of more than one possible 
categorical arrangement is also scored "+", whether or not the 
arrangement is actually made, e.g., "Do you mean boys and girls 
or children and grown-ups?" 

Resul ts 
Devel opmental Seguenoe 
Evidence for the developmental sequent ial i ty of the foregoing set of 
i terns i s as fo] ] ows : 
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1- The Items are ordere d in terms oF nicrcas ing ciM f f [_cij U\/ , 
scalogram analysis using Green's (IS^G) surnmary statistics was perfornicd 
vyhich indicates that the eight dichotomous items form a' Guttman scale 
(Ta^le 83 shows reproducibilities and indices of consistency). Table 
presents the nine perfect scale patterns possible and shows the frequency 
and median age of bright, average, and retarded Ss found for each scale 
type. 

2 . J ncreasinq success on scale items does not occur w it_h_jj]c r eas ing 
a£e. This finding attenuates the conclusion that the scale describes 

an invariant developmental sequence. Table 85 shows that: r>nly for average 
boys is there an increase in scale score with age. Generally, there is 
very little difference in scale scores of the v.;^^ ious age groups. The 
analysis of variance indicated that the age effect is not a significant 
fr-tor in pcrfornKir.cc for tliese age groups. Tables S6 and 87 which sliow 
percentage of scale scores and percentage succeed ing on each scale item 
also reflect a general lack of age influence- on performance. 

3 . Retestinq of a sma ll numb er of S .^ after one year s hows a general 
p rogression along the scale . Table 88 show£i the scale scores of 19 Ss 

at two testings separated by one year. Of these, 2 Ss performed at the 
same level both times, 11 Ss performed at a higher level after one year, 
and 6 5s scored at a lower level after year.; The scale does not account 
as satisfactorily as one would like for performance changes. 

Effect of Intelligen c e of Performance '. 
_Se quential Orc^^r of Acquisition 

The scalogram analysis performed separately for each 10. group indicated 
thr che order of difficulty of scale items holds for average and retarded 
groups, but . the set of items does not quite achieve scalability for 
the- bright grouD. The ratherlarge number of non-scale types (see Table 8h) 
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TABLE 83 

RESULTS OF SCALOGRAM .-.JALYSIS OF OBJECT SORTING 
BRIGHT, AVERAGE, AND RETARDED GROUPS 



TEHS FOR 



Ratios Computed 


Bright 


Average 


Retarded 


Reproduc i b i 1 i ty 


•95573 


.96996 


.97223 


Chance Reproducibility 


•91797 


.89089 


.91450 


1 ndex of Cons istency 


.46031 


.72468 


.67520 
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TABLE 86 

PERCENTAGE OF OBJ ECT SORT 1 NG SCALE SCORES OBTAINED BY BRIGHT, 
AVERAGE AND RETARDED CHILDREN AT THREE AGES^ 



Scale Score 



Abi 1 i ty Grou[) 


Age 


0 


1 


2 


3 


k 


5 


6 


7 


8 ■ 




5 


(N=16) 


nn 


00 


1 ^ 


1 9 


^1 


06 


1 2 


1 9 


00 


Br ight 


6 


(N=16) 


00 


00 


00 


25 


32 


06 


19 


12 


06 




7 


(N-16) 


00 


00 


06 




19 


19 


06 


06 


jO 




5 


(N=16) 


12 


00 


GO 


25 


25 


00 


06 


31 


00 


Average 


6 


(N=17) 


00 


06 


06 


29 


18 


06 


00 


35 


00 




7 


(N=16) 


00 


no 


19 


06 


• 32 


13 


12 


12 


06 




5 




00 


08 


15 


23 


38 


08 


00 


08 


GO 


Retarded 


6 


16) 


06 


00 


or 


31 


19 


25 


00 


19 


00 




7 


(N=16) 


00 


GO 


06 


32 




06 


06 


00 


06 



^Bright and average Ss are grouped according to chronological age, and 
retarded Ss are grouped according to mental age. 



TABLE 87 



PERCENTAGE OF BRIGHT, AVERAGE, AND RETARDED r.', : LDREN SUCCEEDING 
ON EACH OBJECT SORTING SCALE ITEN AT iriREE AGES'^ 

(N= 



Seal c ! 1cm 



Ab i 1 i ty Group 




Age 


1 1 

! 


2 


3 


k 


5 


6 


7 


8 




5 


(N=16) 


100 


100 


81 


75 


38 


31 


25 


00 


Bright 


6 


(N=16) 


100 


100 




81 


31 


38 


19 


19 




7 


(N=l6) 


100 


100 


75 


69 


31 


1 2 


06 


06 




5 


(N=16) 


88 


88 


75 


62 


50 


38 


31 


00 


Average 


6 


(N=17.) 


100 


9^ 


71 


65 


k7 


in 


35 


00 




7 


(N=16) 


100 


88 


88 


69 


50 


31 


25 


06 




5 


(N=13) 


100 


Sk 


76 


61 


15 


08 


08 


00 


Retarded 


6 


(N=l6) 


9^ 


9^ 


88 


56 


50 


25 


19 


00 




-7 


(N=16) 


100 


81 


88 


75 


31 


1 2 


06 


06 



Bright and average Ss are grouped according to chronological age, and 
retarded Ss are grouped according to aiental age. 



TABLE 88 



DIRECTION OF CHANGE IN PERFORMANCE ON OBJECT SORTING TASK 



* 


AFTER ONE YEAR: SCALE 


SCORES AT 


TV/0 TESTINGS 




(N= 


=13) 








Score at 




Score 


at Second 


Tes t i ng 


Fi rst 










1 e i? L I ng 


n 1 






A 7 R 
O / o 


.0 






1 




1 




1 






2 








i 


3 




1 1 


k 




k 






1 


3 


5 








1 . 


6 




1 






7 




1 ^ 


2 


1 



8 
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for all IQ groups also raises questions about the scale as a descriplHon 
of sequGnce of acquisitiori of classification ability. 
Le vel o f rerf ormanc e 

* No statistically significant differences were found in the . performance 
of the three I Q. groups as reflected by scale scores. 
Sex Difference? 

No statistically significant differences v/ere found in the performance 
of boys and girls on this object sorting task. 



METHOD 

The „.thc. of .ss.ssing Uy to ... ....nsiUvc infcrccc is ' 

on .„c- wo.k of Pie.et, InheI.er an. S«„„„s.a (,360, . ,,,u.,-i.,s 
usod^wc-re twCve colored straps of g„,„ .„d four woodon do.,o<s i-i„c„ 
in diamc.t,sr, in the following lengths and colors: 

JiM_silcks 

2 inches: two purple, four pink, two green 

3 5/ 6 inches: one green and one yel/ow 
i 3/16 inches: one yellow and one purple 
3-1 A inches: one purple h h 
3-3/^ inches: one ye 1 lav 

Woodenjdo^ (one each) ' 

1"'7/S Indies 
2'-l/8 inches 
3-1/8 inches 
3-7/8 inches 

Position and color of correct were varied so that position or color 
preference would not result in false positives. 

Proceduj;_e 

TWO s.a,l wooden stands (des.-he i ght , with tops about 6 inches square) 

across fro™ S with the wooden dowels concealed in a cardboard bo. under 
the clipboard on which she recorded the interview. 

--"^■^"^^^^^^-^^^^^^^^i-^^-Sl^^^i^^ E placed a ■ 
Short yellow (3-13/,6..) stic. on the stand to S 's l.ft and a iong ,reen 
{3-t5/16") gun, stick on the stand to S's right, saying; 

crgrts Msi:r!°.i^rha\-oro%::io°ctr- - - ■ 

get gum later. You have to teu J.TrJ J. ^""^I^^^ chance to 

the pieces of gu. away fro^ h ' t^ --"9 
stick any way you want. toDies, but you can use tins wooden 
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You can move it Lo the . tal:*! es if you want to. Go ahcijd. Find ou L 
V7hich is bigger. Point to the bigger one that has more gun to chew. 

E gave S the 3^7/8'' dowel and noted whether he measured 'spontaneous 1 y or 

not. E asked: 

^ Haw do you know it's bigger? 

(if did not measure); V/hat if 1 thought this (gum child did noL 
choose), is the bigger one, how could you show me It's not? 

(if S still did noL measure): Can you measure with the stick and 
make cure? 

All Ss were allowed to take the gum selected. 

Item 2 wa s used to demonstrate measuring, to in sur e the opportunity 

for S to note the size of gum sticks relative to a measuring rod, and -o 

find whether S could use transitive inference w hen these facts wer e 

presented . E dropped the dowel used ip; Item 1 back in the box in her lap 

and placed a purple gum stick (2'9 the stand to S's left and a pink 

gum stick (2^') on the stand to S 's ri£)ht, saying: 

Here, now I'll take a stick (I-7/S" dowel). .1 M 1 want you to show 
me the bigger piece of gum when 1 $ay so. If you pick the bigger 
piece, you can keep it. If you don't pick the biggest one with more 
gum to chew, you won't get gum this time, but you'll have another 
chance later. Watch me first. 

(E stood pink gum and stick side by side on the stand.) V/h ich is 
bigger? Point to the b'^ger one. Yes , the qum is b igger. 

(E dropped the. dowel back in the box and wrote on the protocol a 
moment. Then E took 2-1/8" dowel and stood it beside the green 
gum on the stand.) Which Is bigger? Point to the bigger one. Yes , 
the stick Is bigger . 

Now (pointing simultaneously to the two gum sticks), which gum is 
bigger? You point to the bigger piece of gum with more to chew. 
How do you know it's bigger? 

If S was correct on both Items 1 and 2, E moved to Item 6. If S did not 

use transitive Inference on Item 1 but made the transitive pink choice 

on Item 2, he was allowed to take the gum, and E moved to Item 5. If S 

made the non- trans it ive purple choice, he was not allowed to take the gum, 
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and E moved to I tcni 3. 

.^i^n^-OU^llgL-au^ to provide a r cvia:^_ thcsc 

jX.pad_lorcjotten^ 

to_ja_correct response . E asked: i- <^ 

'1^'?''-''k-''' "'""i" °' ^^'"^ (pointing to purpte 
gunO? V/h,,ch ,s bigger, the pink gum or the stick (pointing to pink 

(If S was Incorrect on either question): No, see (E measured with 
dowel, as m I tern 2). tlie s tick/yum is bigger. 

PoinJ !o H^^r-' '''"^ 2^"^ (pointing to botln s imul taneous! v)7 

Potnt to the bigger one. How do you know it's bigger? 

ItenLiLwa£^_r^c^^ . 
In_ItenL3j^^l_j^^ 

since a correct response to Item 3 might have occurred if S did not use 
transitive inference but viewed E 's help as an instruction to merely change 
his choice. E placed a pink gum stick (2") on the stand to S's left and 
green (2") gum stick on the stand to S's right, repeating the procedures 
in item 2 (measuring green gum with 1-7/8" dowel and pink with 2-1/8" 
dowel), s was permitted to take the gum he selected, and Item 5 was 
administered next . 

ll;£nL-5jlas_a_r^p_,ea^^ assess whether S h ad lea rned how 

tojnL^ure_3nd_wh^^ the m! ddl e _jerm_to. ar r i ve at a 

-^^^^'-^^^^-^-^1^^^ E placed a long yellow gum 

stick (3-15/16") on the stand to S's left and e short purple gum stick 
(3-13/16") on the stand to S's right. Instructions were identical to those 
in Item 1. S was allowed to take the gum stick he chose. if S selected 
the short green gum. E terminated the test. If the long yellow gum was ' 
selected. Items 6 and 7 were administered, 
^ . IteniAwas designed to explore the S's possihle r e liance on the 

ERIC 
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single comparison of bigger gum to s h pyt ?J[_^\ckjrn_lhc^a_X'SS' P ' j£ nrc t o__t]i_e 

co mparison of sliortcr gum t o lon ger stick. Also, it provided an opportune ty 

to assess S^s view of the meoSurenient of botli gum sticks as a logicol 

necessity. E placcc! a green gnm (2") on the stand to S's loft and a pink 

gum (2") on the stand to S's right, saying: 

When I 'say %o , \ want you to tell me which of these is bigger, which 
has more gum to chew. If you pick the bigger one, you can have it 
to keep. If you don 4' pick the bigger one, you v\'on ' t get gum this 
time. V/atch me first. (E measured the green gum with tlve shorter 
1-7/8" dowel.). Na^^ whicn gum is bigger (pointing to both)? 'Show 
me the bigger one. How do you knov; it*s bigger? 

E permitted the child to take the gum he selected and then placed a purple 

gum {2") on the stand to S's left and a pink (2") on the stand to 5 's 

right- The same instructions were given, and E measured the purple gum 

with a Icn^ier (2-1/8") dowel. 

Item 7 was designed to assess the use , of tran/silive inference in a 

s ituatio n where i t contradicts a st rong perceptual cue , E placed a shorter 

purple gum stick (3-l/U") on the stand to S left and a longer yellow 

gum stick (3^'3/^>") on the stand to S^s right, saying; 

Now v/hen I say so, I want you to tell me which of these is bigger, 
which has more gum to chew. If you pick the bigger one, you can Kave 
it to keep. If you don*t pick the bigger one, you won't get gum 
this time. Look at both of them. Now watch me. (E measured purple 
gum with shorter dowel {3"1/8"). Which is bigger? Yes, the gum is 
bigger. (E replaced dowel in box and wrote fiiomentarny on the protocal , 
then took longer dowel (3-7/8") and measured yellow gum.) Which 
is bigger? Yes, the stick is bigger. Now (pointing to both gum 
sticks), which is bigger? You point to the bigger piece of gum with 
more to chew. How do you know it's bigger? 

/■ 

If the child chose the yellow gum, E ascertained v^/hether he had forgotten 
the outcome of the measuring operation: 

Which is bigger, the stick or the purple gum? 
Which is bjgger, the stick or the yellow gum? 

If S gave incorrect responses, E again demonstrated the measuring and then 

instructed S to take the bigger one. if the choice was changed, E asked, 

ERIC "Why did you change your mind?" If the child selected the shorter purple 
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gum, E oscci lalned whether the perceptual disparity was noticed by saying, 
"Yes. Which one Vooks bigger?" The child v/as allo-ed to take the gum 
sel ected . 

Length Transitivity Scoring 

1 • S hows some use of transitive inference prior to he] p 

+: Chooses longer on Q2 

Spontaneously 'measures and chooses longer on Ql (Note: "Spontaneously" 
is defined as comparison of both gums with the stick before E says 
"Can you measure?"} 

2 - Doe,s_ji ot^ejj/ _soleIv on single comp arison o f stick with longer g um 

+ : Correct on Q6 when the longer stick is measured against a shorter 
gum stick 

V/ants to measure both gum sticks on Q6 

Incorrect selection occurs, but subject indicates that he can't " 
really know for sure when only one gum is measured, e.g., "You 
only measured that one." 

3. At least makes transitive ' nferen ce after help 

+: Measures and picks longer on Ql and picks gum measured with shorter 
stick on (22 

Measures and picks longer on Q5 and picks gum measured with shorter 
stick on Q2 

Measures and picks longer on Q5 and picks gum measured with shorter 
St ick on 

h. Makes use of transi t ive inference vjhere the re is no perceptual 
contrad ictj on 

+: Measures and picks longer gum on Ql and picks gum measured with 
shorter st ick on Q2 

5. Uses_tn^ inference In the fa ce of strong perceptual contradiction 

On Q7, takes the shorter gym, but sayr. the other looks bigger 

On Q7, takes the shorter gum, but points to the longer one before 

the misleading measuring operation is performed 

6 • Consistently uses transitive inference throug hout^jes^t ■ 

+ : At no time selects intransitive gum stick or vacillates witl) 
uncerta inty 

Note: Spontaneous measuring is not required for success on Items 3 and 
as long as both gum sticks are compared with the stick at some 
point before the item is finished. 



1 91' . 

RESULTS 
Deve ] o pjnon La] Sequence 

The forc^going set of items seem to describe an invariant devel opnrjntal 
5ec]iK::nce 07'^ acquisition, on tlie barJs of the follov/ing lines of evidence: 

1 • The items are ordered in terms of incre asing difficulty* A 
scalogram analysis using Green's (1956) summary statistics was performed 
which indicates that the six dichotomous items presented above form a 
Guttman scale (Table 89 shows reproducibilities and indices of consistency). 
Table 90 presents the seven perfect scale patterns possible and indicates 
the number of Ss in each ability group found for each scale type. 

2 . Increasing success on scale items occurs with increasin g age and 
reflects the order of difficulty . Table 91 indicates that mean performance 
tends to increase with age for bright and average children, although mean 
performance for bright seven-year-olds drops somewhat behind that of bright 
six-year-olds. The analysis of variance showed the age eff.*ct to be 
significant (F=3*17> df=2, 8^, p<.05 for bright and average groups). 
Table 92 shows that the lower scores tend to be made by younger children 
and the higher scores by older children, with the exception noted above 
regarding bright six- and seven-year-olds. These age trends are also 
reflected in Table 93 which shows that the percentage of subjects succeeding 
on each scale item increases with age, except for the older bright group. 

3 • Retestinq of Ss after one year shows a general progression along 
the scale . Table 9^ indicates that of the l8 retested Ss, 17 either performed 
at the same or higher levels, and that only 1 S scored at a lovyer level 
at the second testing. Thus, the scale accounts quite well for the performance 
changes In most Ss. 



TABLE 89 

RESULTS OF SCALOGRAH ANALYSIS OF LENGTH TRANSITIVITY ITEMS 
FOR BRIGHT, AVERAGE, AMD RETARDED GROUPS 



Rat /OS Computed 


Bright 


Average 


Retarded 


Rep rod uc i bi 1 i ty 


• 990^(8 


.9^58/4 


.95727 : 


Chance Reproducibility 


.93836 


.88it36 


.89106 


Index of Consistency 


.8^555 


.5316^1 


.60765 
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TABLE 92 

PERCENTAGE- OF BRIGHT, AVERAGE, AND RETARDED CHILDREN AT THREE 
AGES SCORING AT SEVEN LENGTH TRANSITIVITY SCALE LEVELS 



Ab i I i ty Group 




Age 




i 0 


1 


2 


3 


k 




6 




5 


(N= 


16) 


06 


1 3 


00 


06 


■ 1 3 






Br ight 


6 


(N= 


16) 


00 


00 


00 


06 


25 


06 


63 




7 


(N- 


16) 


00 


00 


00 


1 2 




06 


38 




5 




16) 


00 


19 


25 


19 


12 


00 


25 


Average 


6 


(N- 


16) 


.00 


00 


12 


^^5 


12 


06 


25 




7 


(N= 


16) 


00 


00 


06 


12 


38 


1 2 


31 




5 


(N= 


13) 


08 


15 


15 


23 


31 


08 


00 


Retarded ■ 


6 


■ (N= 


16) 


00 


06 


12 


00 


31 


12 


39 




7 


(N= 


16) 


00 


12 


06 


25 


19 


06 


32 



Bright and average Ss are grouped according to chronological age, 
and retarded Ss are grouped according to mental age. 
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TABLE 93 



• 'PERCENTAGE OF BRIGHT, AVERAGE, AND RETARDED CHILDREN SUCCEEDING 
ON EACH LENGTH TRANSITIVITY SCALE ITEM AT THREE AGES 

(N=1^1 ) 



Ab n i ty Group 


Age 


1 


2 


3 




5 


6 




5 


(N-16) 


oh 




R2 


7^ 
/ P 




3 1 


Bright 


6 


(N=16) 


100 


100 


100 


88 


75 


59 




7 


(N=16) 


100 


100 


100 


82 




"38 




5 


(N-16) 


75 


88 


56 


38 




,25,^ 


Average 


6 


(N=16) 


Sh 


88 


88 


50 


hk 


2'5 




7 


(N=l6) 


100 






82 


50 


31 




5 


(N-13) 




76 


76 


13 


30 


08 


Retarded 


6 


(N=16) 


100 


88 


88 


69 


62 


38 




7 


(N=16) 




82 


82 


62 


hk 


31 



Bright and average Ss are grouped according to chronological 
age, and retarded Ss are grouped according to mental age. 



TABLE 9^4 



FREQUENCY 


AND DIRECTION OF CHANGE IN LENGTH 


TRAN? ! 


1 T 1 V 1 TY 


SCALE 


SCORE AMONG SUBJECTS RETESTED AFTER ONE 


YEAR 




(N=1R) 






Score at 


Score at Second 


fes t i ng 


Fi rs t 








Test i ng 


0 1 2 3 


k 


5 6 


0 




1 




1 


1 


1 


1 


2 


1 


1 




3 


1 


k 


1 


h 




1 




5 






1 










6 




1 


3 
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Sequential ' - r nf Ac^uisjjjon 

nalysfs perPon.ed separately for each iQ group indicated 

th^t . or difficulty of scale iten,s does not vary for groups 

differing in IQ (see Table 89). i 
L evel of Perf orms nrg 

Bright children's performance is better than than that of average 
and retarded children (see Table 91). The analysis of variance i^icated 
this difference is statistically significant (F=7.72, df =1 , 84, p<.00O7 
for bright and average groups). H».over. the difference in porfor.,ance of 
average children and retardates of the sa™e cental age is not significant. 

Mental. age appears to be a more potent factor fhnn in ; • • . 

K ^'^HL idL-tor than |Q in acquisition of 

trans i t i ve inference . 
_Sex Differences 

NO significant sex differences appeared, but once again the pattern 
of girls being somewhat superior at lower ages and inferior at age seven 
appears. 



NOTE: Pages 203-214 are not available for reproduction at this tiiae. 

This section is copyrighted 1970 by the Society for Research in Child 
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Reflected by Behavior of Bright, Average, and Retarded Children in a 
Social Guessing Game," is available in Child Development v4l n3, 
p759-770, September 1970. 
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RELATIONS AMG G PIAGET, PSYCHOMETRIC, ACHIEVEMENT, AND INKBLOT ASSESSMENTS 

A previous factor-analytic (Kohlberg and DeVries, I969) supported 
the notion that Piagetian assessments tap something quite general and 
distinct from here'-Mtary general intelligence. That factor analysis of 
performance on a battery of psychometric tests and Piaget tests defined 
a first psychometric factor, a second Piaget conservation factor, and a 
third Piaget classification factor. The present study was designed to 
explore the relationship of Piagetian assessments to standardized achieve- 
ment measures and to measures of performance on a projective inkblot task. 
Tables 95"-103 present the factors and loadings of var^'^'is groupings of 
these measureSo Analyses were made of 1) Piaget tests and. Stanf ord- B i ne t 
MA (Table 95), 2) Piaget tests and Stanford- Bi net IQ (Table 96), 3) Piaget 
tests, California Test of Mental Maturity (CTMM) , and Stanford- B i net 
MA (Table 97), ^) Piaget tests, CTMM, and Stanford- B i net IQ (Table 98), 
5) Metropolitan Test of Achievement (MAT), and Stanf ord-B i net MA (Table 
99)5 6) Piaget tests, MAT, and Stanford- B i net IQ (Table 100), 7) Piaget 
tests and Thorpe's HIT Developmental Variables (Table 101}, 8) Piaget 
tests, Developmental Variables, and CTMM (Table 102), and 9) Piaget tests, 
Developmental Variables, and MAT (Table 103). Since some Ss (83 Ss) 
had been given the California Test and some the Metropolitan (56 Ss), and 
since no retardates had been given any achievement tests, these analyses 
together provide the composite for study. 

It is clear that the mental age measure is more closely associated 
with Piagetian measures than IQ, and that measures of achievement are 
related only to the niore difficult Piagetian tasks. The CTMM factor 
includes S-B MA, Class Inclusion, Left-Right Perspective, Magic Concepts 
and Dream Concepts, but the MAT factor includes no Piagetian tasks except 
for a low loading of Sibling Egocentrism. It is interesting that the MAT 



Arithmetic measure loads on a different factor than Number Conservation. 
In summary, the findings indicate that achievement tests and Piaget'tests 
are tapping generally different aspects of cognitive functioning. 

Tables 101-103 present the results of factor analyses of Piaget 
a^.sessments , achievement measures, and assessments of inkblot projections 

' d by Thorpe (1950) from Hoi tzman ^s (196I) scoring variables. 
i^i.,iLrary to expectation, Thorpe's developmental indices are not generally 
associated either with Piagetian measures or achievement measures. The 
MAT, particularly, is defined by a factor separate from both Piagetian 
and inkblot measures. In summary, it appears that measures of inkblot 
performance also tap an aspect of functioning separate from both P.iagetian 
and achievement measures o 
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TABLE 95 



raCtor LoauMigs. 


P rod uc t 


Mome n t C o r r e : 


lations of Piaget Te s t s 




and 


YlA »^ ^ ^ ■ ^ 

nQ n t a f A\g e 








/m— 1 -3/1 ^ 






r ac to r 






Factor 




Load i ng 




Task 




• o 1 




Number Conservation 




• 0 1 




Liquid Conservation 




• 77 




Length Conservation 




• /P 




Mass Conservation 


1 
1 






Ring Illusion Conservat ion 








ueneric |ueni.iLy LrOnsuancy 




• 








.31 




Sibl ing Egocentrism 




.72 




Mental Age (Stanford-^Bi net ) 




.67 




Lef t-R ight Perspect ive 




.63 




Class 1 nc! us ion 


2 


.59 




Length Trans 1 1 1 v i ty 




.59 




Guessing Game 




.kS 




Magic Concepts 




.21 




Object Classification 
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TABLE 96 



Factor Load I ng s : 


Product Moment Correl 


ations of Piaget Tasks 




anci ptanrorci-Dinet 


i Q. 










Factor 




Factor 


Load i ng 


TasK 




.83 


. Number Conservation 




.81 


Liquid Conservation 


1 


. O 1 


Mass Conservation 




• 72 


Length Conservation 




.61 


Ring 1 1 1 us ion^ Conservat ion 




o /b 


Left^Rignt Perspective 


2 


• bo 


Class 1 ncl u s ion 




.5^1 


Length Transitivity 






Magic Concepts 




-.87 


Generic Identity Constancy 


3 


-.87 


Sex-Rol e Cons tancy 




.80 


Obj ect CI ass if 1 cat ion 


if 


• 50 


Guessing Game 




.kS 


Stanford-Binet IQ 




.36 


Sib] ing Egocentr ism 
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TABLE 97 

Factor Loadings: Product Moment Correlations of Piaget Tasks, 
California Test of Achievement, and Stanford- B i net Mental Age 

(N=83) 









Factor 


Load i ng 


Task 




« up 






-81 


L iquid Conservat ion 


1 


.79 


Mass Conservation 






Lcnytn uonservaLion 




.60 


Ring Illusion Conservation 




.75 


Mpn f" Pi 1 An p 






California Language 




.73 


Cal ifornia Non--Language 


2 


.66 


CI ass 1 ncl us Ion 




.63 


Left-Right Perspective 




•59 


Mag ic Concepts 




• 7^ 


Length Trans it iv i ty 


3 


.66 


Guessing Game 




.87 


Generic Identity Constancy 


k 


.87 


Sex-Rol e Constancy 




.75 


Sibl ing Egocentrism 


5 


.63 


Obj ect CI ass i f icat J on 
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TABLE 98 



Factor Load I ngs : 


: Product Moment Correlations of Plaget Tasks, 


Cal ifornia 


Test of Achievement, 


and S tanf ord- B i ne t 1 Q. 


• 


(N=83) 






Factor 


{ 


Factor 


Load i ng 

... ... 


Task 








Number Conservation 




.80 


Liquid Cons er va t i on 


1 


.79 


Mass Conservat ion 




• 73 


Length Conse rvat i on 




.60 


Ring Illusion Conservation 




.75 


Cal ifornia Language 




.71 


Cal ifornia Non-Language 




• 67 


CI ass 1 ncl us ion 


2 


.67 


Left-Right Perspective 




.57 


Mag ic Concepts 




.42 


Dream Concepts 




.67 


Guess i ng Game 




.62 


Length Transitivity 


3 


.61 - 


Obj ect Classification 




.59 


Stanford-Binett IQ 




.88 


Generic Identity Constancy 


k 


.86 


Sex-Role Constancy 




.28 


S ibl ing Egocentr ism 
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TABLE 99 



raCLOr LOatJl ny b , • 


Product Moment 


Correlations of Piaget Tasks, 




of Achievement, 


and 




• 


- (N=56) 




— w ■ ■ 


Factor 






r at-. U U 1 


Load i ng 




1 a b K 




• OH 




{NUIlluer VtUllot;! VciL ivjll 




.82 




L icju IG v^onbervaLi on 


1 


.80 




nass uonservation 




.73 




Length Cons ervat Ion 




.60 




R 1 ng Illusion Cons ervat ion 




• 72 




Mental Age 




.by 




Lert Kiy'^t rerbpecLiVs, 




.6h 




uue5s I ng uame 




.63 




Liass inciub ion 




.58 




Leng th Trans i t i v i ty 




• 53 




Dream Concepts 




.ke 




riciy 1^ uon^fcJpLb 




.18 




Obiprf n^^ssification 




.68 




Metropol itan Word 








Discrimination 




.67 




Metropolitan V/ord Kncirv:! edge 


3 


.63 




Metropol itan Reading 




• 55 




Metropolitan Ar i thmett'lc:: 




.31 




Sibl ing Egocentrism 




-.87 




Sex-Rol e Cons tancy 


k 


-.86 




Generic Identity Constancy 



ERIC 



TABLE 100 



Factor Loadings; Product Moment Correlations of Piaget Tasks, 
Metropolitan Test of Achievement, and S tanf ord- B i ne t IQ 

(N=56) 





Factor 




Factor 


Load i ng 


Task 






Niimhpr rnn*^ prv/;^ f- T nn 




.81 


Liquid Conservation 


1 




Mass Conservat i on 




.73 






.62 


Ring Illusion Conservation 




.68 


Metropolitan Word Discrimination 




.6/ 


Metropolitan Word Knowledge 


2 




Metropol itan Reading 




.55 


Metropolitan Arithmetic 




-.76 


Object Classification 




-.58 


Guess i ng Game 


3 


-.51 


Stanford-Binet 1 Q. 




-.if9 


Length Trans i t iv i ty 




-.29 


Sibl i ng Egocentrism 




-.87 


Sex~Rol e Cons tancy 


k 


-.87 


Gener ic Ident i ty Constancy 




-.7k 


Left-Right Perspective 




-.68 


Class 1 ncl us i on 


5 ■ 


-.52 


Dream Concepts 




'.k7 


Magic Concepts 
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TABLE 101 

Factor Loadings: Product Moment Correlations of Piaget Tasks 
and Hoi tzman Developmental Variables 
(N=13^) 



Factor 

Loading Task of HIT Variable 





• 77 


N u rnb er Conservation 




• 76 


Lenath Conservaflnn 




.74 


Liquid Cons e rva t i on 




.68 


Ring Illusion Conservation 


■1 

1 


.68 


Mass Conse rvat Jon 


• 58 


Generic Identity Constancy 




.57 


Sex- Ro le Constancy 




.51 


Dream Concepts 




.46 


Mag ic Concepts 




-.33 


F i (act i ve ) 




-.25 


. D+ 




-.19 


Wi 




.84 


dm 




.74 


dv 




.66 


d+ 


2 


.57 


FX^ 




.54 


da2 




.46 


Dm 




.36 


d++ 




.35 


Wv 




-7 It 

.74 


Wm 




.65 


FX 

HM (active) 




.57 




.38 


W++ 




-.38 


Da 


3 


.35 


Sibling Egocentrism 




-.31 


Dv 




.27 


W+ 




-.15 


d- 




.64 


XF 




.57 


D++ 




.49 


Wa 




.41 


Di 




.32 


Object Classification 




-.21 


W- 




.61 


Guess 1 ng "Game 




.60 


Length Transitivity 


5 


- .56 


Left-Rigint Perspective 




,h7 


Class Inclusion 




.22 


X 
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TABLE 102 



r cj V* L ^ 1 


Loadings: Product Moment Correlations of Piaget Tasks, 


Hoi tzman 


Deve 1 ODmenta 1 Var i abl es , 


and 


California Test of Achievement 






=83) 






Fac tor 






F^r "h or 


I H » nn 




Tnsk of HIT Variablo 

J O O r>k \J 1 Mil veil iCiLJI\U 


1 


• 67 




Cal ifornia Non- L anau^ae 




67 




r^il ifornifj 1 anou^^ioe 




• DO 




Liass inclusion 








riay ooriv*c}JL»> 




^^7 






1 

1 


.57 




Dream Concepts 




.45 




Generic Identity Constancy 








oGX r\0 1 e uons ca ncy 




It 9 












Wv 

T« V 




• -/ / 




! pnnfh Trfi n ^ i t I v i 












.83 




dm 




• 81 




dv 




6q 

• 




d + 


9 


66 




da 




• J) z 




L/l 11 




• 












ri 




.76 




FX 




.54 




HM (active) 




•51 




D^•+ 




• 




Will 


•a 


« HO 








• 




n 1 . 

U 1 




•^6 




^ihl inn Pnncpn1"ri*^rn 












.6lf 




XF 




.55 




Wa 




- iiA 

• HD 




FY 
r 


J, 


• *-tZ 








97 




U V 




- 9A 

• ZD 








• 1 z 




u — 








MiirnKpr P on^^^rv/al" Ion 




- 76 




1 TniiTH Pon^pr\/;^1"?on 




-.70 




Length Cons er vat ion 


5 


-.69 




Mass Conservation 




-.62 




Ring Illusion Conservation 




-.21 




X 




.18 




Fi (active) 




.15 




Wi 



TABLE 103 
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Factor Loadings: Product Moment Correlations of Piaget Tasics, 
HoJt2man Developmental Variables, and Metropolitan Test of Achievement 

(N=56) 





Factor 




Factor 


Load i ng 


Task or HIT Variable 




• 82 


Number Conservation 




• 79 


Ring Illusion Conservation 




.76 


Liquid Conserva t ion 




.69 


Length Censer vat ion 




.59 


Mass Conservation 




.58 


Dream Concepts 


1 


.53 


Magic Concepts 


.52 


Guessing Game 




.if 8 


01 ass 1 ncl us ion 




.kS 


Sex-Rol e Constancy 




.kh 


Generic Identity Constancy 




.k^ 


Lef t-R ight Per spec t ive 




.37 


Length Trans it i vi ty 




-.15 


Fi (active) 




-.1^ 


Wi 



.83 dm 

.81 dv 
.6^ . d+ 

2 .63 da 

-.39 Wv 

.37 Dm 

.33 d++ 



-.73 


FX 

HM (active) 


-.5k 


-.52 , 


Wm 


-.52 


D++ 


-.47 


W++ 


-.ko 


Di 


-.36 


Sibling Egocentrism 


.35 


Da 


.16 


W- 



«56 Metropolitan Word Knowledge 

.55 Metropolitan Word D i scr iminat ic 

.52 Metropolitan Reading 

.50 Metropolitan Arithmetic 

.28 X 

.21 d~ , 

.65 XF 

.57 • Wa 

'k7 FX 

.k3 Object Classification 

^26 Dv 

.25 D+ 

.23 W+ 



EDUCATIONAL IMPLICATIONS 



•The implications of this study for education center upon v^hat is 
usually considered the definitive objective of public education: the 
mtellectual growth of the child. These concern the nature of intelligence, 
its course of growth, sts assessment, and its development in children more 
and less relatively vvel 1 -^endowed . 

individual intellectual power has been traditionally assessed with 
psychometric intelligence tests, and mtellectual gro^vth has been assessed 
with standardized achievement tests. The findings of this study, taken 
together with those of a previous study (Kohlberg and DeVries, 1969), 
suggest that these measurement techniques provide limited measures of 
cognitive functioning. The fact that Piagetian assessments measure aspects 
of the intellect different from what is measured by either intelligence 
tests or achievement tests suggests that they and other such measures 
should be seriously considered for use in assessing cognitive growth. 
It is suggested that the Piagetian methods actually provide a clearer 
assessment of reasoning process and the quality of thought than the 
standardized measures which tend to provide an assessment of thought 
product > Achievement tests, psychometric tests, and Piaget-^type tests 
are all probably important and desirable assessments, but it is necessary 
to be clear about what each measures and how each is limited in its 
assessment. The development of reasoning abilities, usually cited as 
a, if not the, high-priority objective of school i.'^q, are more appropriately 
assessed by Piaget-type methods. 

It is significant that even though the CTMM subtests were supposed 
to measure different intellectual skills, these subtests loaded on the 
same factor and were highly correlated. The CTMM Language Subtest correlated 
.kS with the Non-Language Subtest. The MAT Subtests together defined a 



separate factor, but their i ntercor rc 1 a t i ons wore not high (ranging .17 
to .30). Thus, these achievement subtests appear to be measuring areas 
of functioning more similar than dissimilar when placed in the context 
of ^Piagetian task functioning. In this regard, it is also interesting to 
note that the MAT Arithmetic test loads on a different factor than does 
Number Conservation, and that these two tasks correlate only .07* Thus, 
it appears that the arithmetic achievement test fails to measure a most 
basic aspect of number knowledge which is necessary for elementary 
arithmetic tasks . 

The study clearly ind?Cu'ces that the sequence of acquisition of the 
skills assessed by these Piaget-type tasks is the same For children 
differing in psychometr ical 1 y-def ined intelligence. This suggests that 
curricula designed to facilitate developmental progression in these 
areas might not need to be generally different for groups differing in 

It is significant that psychometric mental age is a better predictor 
of performance in Piagetian tasks than [Q.- Even bright children S"? years 
of age exhibit preoperational thought on the Piagetian tasks. At age 
5, bright children appear to be more. like average children on most of the 
tasks. However, bright children move through the stage sequence faster 
than average children, and they are in general superior to average 
children in their reasoning. Nonetheless, even bright children at age 7 
have not generally completed the transition to concrete operational 
thought. It Is a mistake, therefore, for educators to assume the. young 
bright child's reasoning is as mature as his vocabulary and language 
development might suggest. Similarly, the reasoning of retardates mentally 
aged 5""7 years is little different from that of average children comparable 
in mental age. However, on two tasks, retardates are superior to average 
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children (Constancy of Generic Identity and Sex-Role Identity), and on 
five other tasks (Liquid, Length, Magic, and Dream) they are superior 
at mental age 7 years. This may suggest that the greater general; experience 
of the retardates has contributed to their advance in some areas of 
reasornng. Thus, it is a mistake for special educators of young retarded 
children to assume that their reasoning is quite as immature as their 
vocabulary and language development might suggest. It should be cautioned, 
however, that this picture might be and probably is, very different when 
one considers children of higher mental age^ There is likely a point 
beyond which retardates do not go, and this point may be prior to the 
level of formal operations on some reasoning process abilities. 

In summary, the study of cognitive development with Piaget-type 
tasks points out some limitations of traditional achievement tests in 
assessing intellectual competence and indicates that Piaget-type tests 
provide an assessment of a different and important dimension to intellectual 
functioning. 
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Footnotes 



^Since the goal here is diagnostic rather than educational, the child's ^ 
spontaneous way of thinking is reinforced, 

2 

(i12-13 were added to the procedure midway in the testing as a result of 

a spontaneous comment by a bright six-year-old. He correctly identified 

E's right and left hands as she faced him and said, "Ha, ha, you know hov; 

I knov/? My college sister told mc it's always opposite for the other person!" 

This suggested the possibility that he might be answering the Q correctly 

without really understanding the relativity. In order to explore this, 

E turned her back to him, asked him to identify her hands, and discovered 

that he then incorrectly labelled them as a result of applying his verbal 

rule. Therefore, only 79 Ss were scorable on all scale items, and the 

scaling results reported are based on these Ss. 

These non-scale types are patterns of scores different from the perfect 
patterns shown. The individual's scale score is simply the number "of items 
passed . 

L 

Scale Item 1 is probably improperly included as part of the developmental 
sequence. However, it contributed little error (only 3 Ss with non- 
random patterns failed Item 1). 

^Recipe: Mix together 1/3 cup margarine, 1/3 cup white syrup, 1/2 teaspoon 
salt, 1 teaspoon vanilla, and 3-1/2 cups powdered sugar. Add red food 
coloring to make bright pink candy. 
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